EP 4 423 068 B1

(19)

(12)

(45)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11)

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
03.12.2025 Bulletin 2025/49
Application number: 22813850.9

Date of filing: 28.10.2022

(51)

EP 4 423 068 B1

International Patent Classification (IPC):
CO7D 213/82(2006.01) CO7D 215/54 (2006.01)
CO7D 217/26 (2006.01) CO7D 231/20(2006.01)
CO7D 237/24(2006.01) CO7D 239/34 (2006.01)
CO7D 241/24(2006.01) CO7D 311/24 (2006.01)
C07D 333/38(2006.01) CO07D 401/06 (2006-07)
CO07D 405/12(2006.01) CO7D 413/04(2006.01)
CO7D 413/12(2006.01) CO7D 471/04 (2006.01)
C07D 491/20 (2006.07) CO07D 498/04 (2006.01)
A61K 31/4412(2006.01)  AG1P 9/10 (2006.01)

Cooperative Patent Classification (CPC):
CO07D 213/82; C07D 215/54; CO7D 217/26;
CO07D 231/20; C07D 237/24; CO7D 239/34;
CO07D 241/24; C07D 311/24; CO7D 333/38;
CO07D 401/06; CO7D 405/12; C07D 413/04;
CO07D 413/12; C07D 471/04; CO7D 491/20; (Cont.)
International application number:
PCT/US2022/078879

International publication number:
WO 2023/077070 (04.05.2023 Gazette 2023/18)

(54)

RXFP1 AGONISTS
RXFP1-AGONISTEN
AGONISTES DE RXFP1

Designated Contracting States:

AL ATBEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

Priority: 29.10.2021 US 202163273242 P

Date of publication of application:
04.09.2024 Bulletin 2024/36

Proprietor: Bristol-Myers Squibb Company
Princeton, NJ 08543 (US)

Inventors:

CLARKE, Adam James

Princeton, New Jersey 08543 (US)
FRIENDS, Todd J.

Chesterfield, New Jersey 08515 (US)
MATHUR, Arvind

Princeton, New Jersey 08543 (US)

MYERS, Michael C.

Princeton, New Jersey 08543 (US)
LI, Jianging

Cambridge, Massachusetts 02142 (US)
PINTO, Donald J.P.

Princeton, New Jersey 08543 (US)
PABBISETTY, Kumar Balashanmuga
Princeton, New Jersey 08543 (US)
SU, Shun

San Diego, California 92130 (US)
VOKITS, Benjamin P.

Princeton, New Jersey 08543 (US)
BARRE, Durga Buchi Raju

Andhra Pradesh 533437 (IN)
SMITH, II, Leon M.

Somerset, NJ 08873 (US)

ORWAT, Michael J.

Princeton, 08543 (US)

SHAW, Scott A.

Princeton, 08543 (US)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(Cont. next page)



EP 4 423 068 B1

* KUMAR, Sreekantha Ratna (56) References cited:
Bangalore 560099 (IN) WO0-A1-2013/165606 WO-A1-2022/122773
¢ POTTURI, Hima Kiran
Bangalore 560099 (IN) (52) Cooperative Patent Classification (CPC): (Cont.)
CO07D 498/04

(74) Representative: Dehns
10 Old Bailey
London EC4M 7NG (GB)




10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1
Description
CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 63/273,242, filed October 29, 2021.
BACKGROUND OF THE INVENTION

[0002] The present disclosure relates to novel compounds which are relaxin family peptide receptor 1 (RXFP1)
agonists, compositions containing them, and the compounds for use in, for example, the treatment of heart failure,
fibrotic diseases, and related diseases such as lung disease (e.g., idiopathic pulmonary fibrosis), kidney disease (e.g.,
chronic kidney disease), and hepatic disease (e.g., non-alcoholic steatohepatitis and portal hypertension).

[0003] The human relaxin hormone (also called relaxin or H2 relaxin) is a 6-kDa peptide composed of 53 amino acids
whose activity was initially discovered when Frederick Hisaw in 1926 injected crude extracts from swine corpus luteuminto
virgin guinea pigs and observed a relaxation of the fibrocartilaginous pubic symphysis joint (Hisaw FL., Proc. Soc. Exp.
Biol. Med., 1926, 23, 661-663). The relaxin receptor was previously known as Lgr7 but is now officially termed the relaxin
family peptide receptor 1 (RXFP1) and was deorphanized as a receptor for relaxin in 2002 (Hsu SY., et al., Science, 2002,
295, 671-674). RXFP1 is reasonably well conserved between mouse and human with 85% amino acid identity and is
essentially ubiquitously expressed in humans and in other species (Halls ML., et al., Br. J. Pharmacol., 2007, 150,
677-691). The cell signaling pathways for relaxin and RXFP1 are cell type dependent and quite complex (Halls ML., etal.,
Br. J. Pharmacol., 2007, 150, 677-691; Halls ML., etal. Ann. N Y Acad. Sci., 2009, 1160, 108-111; Halls ML., Ann N Y Acad.
Sci., 2007, 1160, 117-120). The best studied pathway is the relaxin-dependent increase in cellular levels of cAMP in which
relaxin functions as an RXFP1 agonist to promote GCIS coupling and activation of adenylate cyclase (Halls ML., et al., Mol.
Pharmacol., 2006, 70, 214-226).

[0004] Since the initial discovery of relaxin much experimental work has focused on delineating the role relaxin has
played in female reproductive biology and the physiological changes that occur during mammalian pregnancy (Sherwood
OD., Endocr. Rev., 2004, 25, 205-234). During human gestation, in order to meet the nutritional demands imposed upon it
by the fetus, the female body undergoes a significant ~30% decrease in systemic vascular resistance (SVR) and a
concomitant ~50% increase in cardiac output (Jeyabalan AC., K.P., Renal and Electolyte Disorders. 2010, 462-518),
(Clapp JF. & CapelessE., Am. J. Cardio., 1997, 80, 1469-1473). Additional vascular adaptations include an ~30% increase
in global arterial compliance that is important for maintaining efficient ventricular-arterial coupling, as well as an ~50%
increase in both renal blood flow (RBF) and glomerular filtration rate (GFR), important for metabolic waste elimination
(Jeyabalan AC., K.P., Renal and Electolyte Disorders. 2010, 462-518), (Poppas A., et al., Circ., 1997, 95, 2407-2415).
Both pre-clinical studies in rodents as well as clinical studies performed in a variety of patient settings, provide evidence
that relaxin is involved, at least to some extent, in mediating these adaptive physiological changes (Conrad KP., Regul.
Integr. Comp. Physiol., 2011, 301, R267-275), (Teichman SL., et al., Heart Fail. Rev., 2009, 14, 321-329). Importantly,
many of these adaptive responses would likely be of benefit to HF patients in that excessive fibrosis, poor arterial
compliance, and poor renal function are all characteristics common to heart failure patients (Mohammed SF., et al., Circ.,
2015, 131, 550-559), (Wohlfahrt P, etal., Eur. J. Heart Fail., 2015, 17, 27-34), (Damman K., et al., Prog. Cardiovasc. Dis.,
2011, 54, 144-153).

[0005] Heart failure (HF), defined hemodynamically as "systemic perfusion inadequate to meet the body’s metabolic
demands as a result of impaired cardiac pump function", represents a tremendous burden on today’s health care system
with an estimated United States prevalence of 5.8 million and greater than 23 million worldwide (Roger VL., et al., Circ.
Res., 2013, 113, 646-659). It is estimated that by 2030, an additional 3 million people in the United States alone will have
HF, a 25% increase from 2010. The estimated direct costs (2008 dollars) associated with HF for 2010 was $25 billion,
projected to grow to $78 B by 2030 (Heidenreich PA., etal., Circ., 2011, 123, 933-944). Astoundingly, in the United States, 1
in 9 deaths has HF mentioned on the death certificate (Roger VL., etal., Circ., 2012, 125, e2-220) and, while survival after
HF diagnosis has improved over time (Matsushita K., et al., Diabetes, 2010, 59, 2020-2026), (Roger VL., et al., JAMA,
2004, 292, 344-350), the death rate remains high with ~50% of people with HF dying within 5 years of diagnosis (Roger VL.,
et al., Circ., 2012, 125, e2-220), (Roger VL., et al., JAMA, 2004, 292, 344-350).

[0006] The symptoms of HF are the result ofinadequate cardiac output and can be quite debilitating depending upon the
advanced stage of the disease. Major symptoms and signs of HF include: 1) dyspnea (difficulty in breathing) resulting from
pulmonary edema due to ineffective forward flow from the left ventricle and increased pressure in the pulmonary capillary
bed; 2) lower extremity edema occurs when the right ventricle is unable to accommodate systemic venous return; and 3)
fatigue due to the failing heart’s inability to sustain sufficient cardiac output (CO) to meet the body’s metabolic needs (Kemp
CD., &Conte JV., Cardiovasc. Pathol., 2011, 21, 365-371). Also, related to the severity of symptoms, HF patients are often
described as "compensated" or "decompensated”. In compensated heart failure, symptoms are stable, and many overt
features of fluid retention and pulmonary edema are absent. Decompensated heart failure refers to a deterioration, which
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may present as an acute episode of pulmonary edema, a reduction in exercise tolerance, and increasing breathlessness
upon exertion (Millane T., et al., BMJ, 2000, 320, 559-562).

[0007] Incontrastto the simplistic definition of poor cardiac performance not being able to meet metabolic demands, the
large number of contributory diseases, multitude of risk factors, and the many pathological changes that ultimately lead to
heart failure make this disease exceedingly complex (Jessup M. & Brozena S., N. Engl. J. Med., 2003, 348, 3007-2018).
Injurious events thought to be involved in the pathophysiology of HF range from the very acute such as myocardial
infarction to a more chronic insult such as lifelong hypertension. Historically, HF was primarily described as "systolic HF" in
which decreased left-ventricular (LV) contractile function limits the expulsion of blood and hence results in a reduced
ejection fraction (EF is stroke volume/end diastolic volume), or "diastolic HF" in which active relaxation is decreased and
passive stiffness is increased limiting LV filling during diastole, however overall EF is maintained (Borlaug BA. & Paulus
WJ., Eur Heart J., 2011, 32, 670-679). More recently, as it became understood that diastolic and systolic LV dysfunction
was not uniquely specific to these two groups, new terminology was employed: "heart failure with reduced ejection
fraction" (HFrEF), and "heart failure with preserved ejection fraction" (HFpEF) ( Borlaug BA. & Paulus WJ., Eur Heart J.,
2011, 32, 670-679). Although these two patient populations have very similar signs and symptoms, whether HFrEF and
HFpEF represent two distinct forms of HF or two extremes of a single spectrum sharing a common pathogenesis is
currently under debate within the cardiovascular community (Borlaug BA. & Redfield MM., Circ., 2011, 123, 2006-2013),
(De Keulenaer GW., & Brutsaert DL., Circ., 2011, 123, 1996-2004).

[0008] Serelaxin, anintravenous (V) formulation of the recombinant human relaxin peptide with a relatively short first-
phase pharmacokinetic half-life of 0.09 hours, is currently being developed for the treatment of HF (Novartis, 2014).
Serelaxin has been given to normal healthy volunteers (NHV) and demonstrated to increase RBF (Smith MC., etal., J. Am.
Soc. Nephrol. 2006, 17, 3192-3197) and estimated GFR (Dahlke M., et al., J. Clin. Pharmacol., 2015, 55, 415-422).
Increases in RBF were also observed in stable compensated HF patients (Voors AA., et al., Cir. Heart Fail., 2014, 7,
994-1002). Inlarge clinical studies, favorable changes in worsening renal function, worsening HF, as well as fewer deaths,
were observed in acute decompensated HF (ADHF) patients in response to an in-hospital 48 hour IV infusion of serelaxin
(Teerlink JR., et al., Lancet, 2013, 381, 29-39), (Ponikowski P., et al., Eur. Heart, 2014, 35, 431-441). Suggesting that
chronic dosing of serelaxin could provide sustained benefit to HF patients, improvementin renal function based on serum
creatinine levels was observed in scleroderma patients given serelaxin continuously for 6 months using a subcutaneous
pump (Teichman SL., et al., Heart Fail. Rev., 2009, 14, 321-329). In addition to its potential as a therapeutic agent for the
treatment of HF, continuous subcutaneous administration of relaxin has also been demonstrated to be efficacious in a
variety of animal models of lung (Unemori EN., etal., J. Clin. Invet., 1996, 98, 2739-2745), kidney (Garber SL., etal., Kidney
Int., 2001, 59, 876-882), and liver injury (Bennett RG., Liver Int., 2014, 34, 416-426).

[0009] WO2013/165606 discloses compounds which are modulators of the relaxin receptor 1.

[0010] In summary, a large body of evidence supports a role for relaxin-dependent agonism of RXFP1 mediating the
adaptive changes that occur during mammalian pregnancy, and that these changes translate into favorable physiological
effects and outcomes when relaxin is given to HF patients. Additional preclinical animal studies in various disease models
of lung, kidney, and liver injury provide evidence that relaxin, when chronically administered, has the potential to provide
therapeutic benefit for multiple indications in addition to HF. More specifically, chronic relaxin administration could be of
benefit to patients suffering from lung disease (e.g., idiopathic pulmonary fibrosis), kidney disease (e.g., chronic kidney
disease), or hepatic disease (e.g., non-alcoholic steatohepatitis and portal hypertension).

SUMMARY OF THE INVENTION

[0011] The present invention provides novel substituted norbornyl compounds, their analogues, including stereo-
isomers, tautomers, pharmaceutically acceptable salts, or solvates thereof, which are useful as RXFP1 receptor agonists.
[0012] Also disclosed are processes and intermediates for making the compounds of the present invention.

[0013] The present invention also provides pharmaceutical compositions comprising a pharmaceutically acceptable
carrier and at least one of the compounds of the present invention or stereoisomers, tautomers, pharmaceutically
acceptable salts, or solvates thereof.

[0014] The compounds of the invention may be used, for example, in the treatment and/or prophylaxis of heart failure,
fibrotic diseases, and related diseases, such as; lung disease (e.g., idiopathic pulmonary fibrosis), kidney disease (e.g.,
chronic kidney disease), or hepatic disease (e.g., non-alcoholic steatohepatitis and portal hypertension).

[0015] The compounds of the present invention may be used in therapy.

[0016] The compounds of the present invention may be used for the manufacture of a medicament for the treatment
and/or prophylaxis of heart failure.

[0017] The compounds of the invention can be used alone, in combination with other compounds of the present
invention, or in combination with one or more, preferably one to two other agent(s).

[0018] These and other features of the invention will be set forth in expanded form as the disclosure continues.
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[0019] The invention encompasses compounds of Formula (1), which are RXFP1 receptor agonists, and compositions

containing them.
[0020] In a first aspect, the present invention provides, inter alia, compounds of Formula (I):
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or pharmaceutically acceptable salts thereof, wherein:

L is -O- or -NH-;

Ring A is 5- to 15-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, N, and NR16;
R'is C4_5 alkyl substituted with 1 aryl or C4 g cycloalkyl substituent;

R2is H; or R" and R? are taken together to be =CR®R7, wherein "=" is a double bond;

or R'and R2 together with the carbon atom to which they are both attached form a dioxolanyl substituted with 0-1 aryl
substituent;

R3 is C4_g alkyl substituted with 0-5 R#, -(CRIRd)_-C5_4,-carbocyclyl substituted with 0-5 R* or -(CRIRd),-3- to 12-
membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, N, NR42, and substituted with 0-5 R%;
R4is halo, CN,-OH, -SFs, -S(=0),R¢, C4_4 alkyl substituted with 0-5 halo -OH, or-OC_4 alkyl substituents, -OC4_ alkyl
substituted with 0-5 halo substituents, -(CR4Rd) -C5 ;o carbocyclyl substituted with 0-5 Re, or -(CRIRY), -4- to 9-
membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=0),, N, and NR42;

R4ais H C,_4 alkyl, or -S(=0),CF3;

RS is H, halo, -OH, C,.4 alkyl substituted with 0-5 halo substituents, or -OC,_, alkyl substituted with 0-5 halo
substituents;

R8isH, halo, CN, C,_; alkyl substituted with 0-3 R82, C,,_, alkenyl substituted with 0-3 R®2, C,,_; alkynyl substituted with
0-3 R%a, -C(=0)OR®b, -CONR®PR®P, -(CH,)-C5 4o carbocyclyl substituted with 0-5 R4, or 3- to 12-membered
heterocyclyl comprising 1-4 heteroatoms selected from O, S(=0),, N, or NR'4a and substituted with 0-5 R14;

Réa js halo, -OH, -OC,_4 alkyl, C4_4 alkyl, aryl, or C5 g cycloalkyl substituted with 0-4 halo substituents;

Réb js H, C,.4 alkyl substituted with 0-1 aryl, or C5 ¢ cycloalkyl substituted with 0-4 halo substituents;

R7is Hor C,_4 alkyl;

R8 is =0, C,_4 alkyl, or -OC,_g alkyl substituted with 0-5 halo, -OH, -OC,_, alkyl, C4_¢ cycloalkyl, aryl, or 3- to 6-
membered heterocyclyl substituents;

Ris halo, CN, -C(=0)ORP, -C(=O)NR'"R'7, C,_g alkyl substituted with 0-4 R0 and 0-2 R, C,_g alkenyl substituted
with 0-2R"0and 0-2 R, C,_g alkynyl substituted with 0-2 R0 and 0-2 R, -(A),_4-C5_g carbocyclyl substituted with 0-3
R0 and 0-2 R™, -(A)y.4-Cs.g Spirocycloalkyl substituted with 0-2 R'0 and 0-2 R, or -(A)y_4-3-to 12-membered
heterocyclyl comprising 1-5 heteroatoms selected from O, S(=0),,, N, and NR112, and substituted with 0-3 R1%and 0-2
R11:

Ais -O-, -S-, -CH,0-, or -OCH,-;

R10is halo, CN, C4_4 alkyl, =O, -OH, or -OC,_4 alkyl;

R is C4_4 alkyl substituted with 0-5 R'2 and 0-2 R13, -ORP, -NRaR3, -NRaC(=0)RP, - NRaC(=0)OR®, -NRaC(=0)
NR2R2, -NRa§(=0),R¢, -C(=O)RP, -C(=0O)ORP, -C(=O)NRaRa, -C(=O)NRaS(=0),Re, -OC(=0)Rb, -S(=0),R°,
-S(=O)pN RaRa, C, g carbocyclyl substituted with 0-5 R®, aryl substituted with 0-5 R®, 3- to 12-membered heterocyclyl
comprising 1-4 heteroatoms selected from O, S(=O)p, N and NR'5, and substituted with 0-5 R¢;

RMais H, C,_4 alkyl substituted with 0-4 R11P, -C(=O)RP, -C(=0)OR®, -C(=O)NR2aR2, C 4 cycloalkyl substituted with
0-5 Re, aryl substituted with 0-5 Re, 4- to 6-membered heterocyclyl comprising 1-4 heteroatoms selected from O,
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S(=0),, N and NR'S and substituted with 0-5 R®;

R0 js halo, -OH, -C(=0)OH, -C(=0)OC,_, alkyl, or aryl;

R12s halo, -C(=0O)ORP, -C(=0)NR@Rg, -C(=0)NRaORP, C,_, alkyl substituted with 0-3 halo or -OH substituents, or
C4_ cycloalkyl;

R13 is -ORP, -NRaRa, -NRaC(=0)RP, -NRaC(=0)ORP, -NRaC(=O)NReRa, -NRa§(=0) R¢, -NRa§(=0),NRaRa,
-OC(=0O)NRaR?, -OC(=0)NRaOR>, -S(=0),NR2R?, - §(=0),R¢, -(CH;),-C5_4( carbocyclyl substituted with 0-3 Re,
or -(CH,),-3- to 12-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, and N, and
substituted with 0-3 R¢;

R4 is halo, CN, C,4 alkyl substituted with 0-3 halo substituents, -OC_, alkyl substituted with 0-3 halo substituents,
-(CH,),-NR2aR2, -(CH,),,-aryl substituted with 0-3 R¢, -O-aryl substituted with 0-3 R®, or -(CH,),,- 3- to 12-membered
heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, and N, and substituted with 0-3 Ré;

R14ais H, C(=0)C,_4 alkyl, C4_3 alkyl substituted with 0-3 Si(C,_5 alkyl); or aryl substituted with 0-2 halo substituents;
R15is H, C4_4 alkyl, or aryl;

R16isH,-C(=O)RP, -C(=0)ORP, -C(=O)NRaR?, -§(=0),,R¢, C;_4 alkyl substituted with 0-4 R63, or aryl substituted with
0-4 R16a;

R16a js halo, C4_4 alkyl, ORP, C(=O)ORP, or -8(=0),R%;

R17is H or C4_4 alkyl substituted with 0-3 R10and 0-2 R'!; or R'7 and R7 together with the nitrogen atom to which they
are both attached form a 3- to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, N,
and NR'2, and substituted with 0-3 R10 and 0-2 R%;

Reis H, -OC,_g alkyl, C4_g alkyl substituted with 0-5 R®, C,_g alkenyl substituted with 0-5 R®, C,_g alkynyl substituted
with 0-5 R®, -(CH,),,-C5_4 carbocyclyl substituted with 0-5 R®, or -(CH,),,-3- to 12-membered heterocyclyl comprising
1-5 heteroatoms selected from O, S(=O)p, and N, and substituted with 0-5 R®; or R2 and Ra together with the nitrogen
atom to which they are both attached form a 3- to 12-membered heterocyclyl selected from O, S(=O)p, and N, and
substituted with 0-5 R¢;

RPis H, C4_g alkyl substituted with 0-5 Re, C,_g alkenyl substituted with 0-5 Re, C,_g alkynyl substituted with 0-5 Re,
-(CH,),-C5.4g carbocyclyl substituted with 0-5 R®, or -(CH,),-3- to 12-membered heterocyclyl selected from O,
S(=O)p, and N, and substituted with 0-5 R¢;

Reis C,_g alkyl substituted with 0-5 R®, C,_g alkenyl substituted with 0-5 R®, C,_g alkynyl substituted with 0-5 R, C5 ¢
carbocyclyl, or 3- to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, and N;
Rdis H, C4_4 alkyl, or C5_4 cycloalkyl;

Reishalo, CN,NO,, =0, C,_g alkyl substituted with 0-5 R9, C,_g alkenyl substituted with 0-5 R9, C,_¢ alkynyl substituted
with 0-5 R9, -(CH,),-C5_;o carbocyclyl substituted with 0-5 R9, -(CH,),,-3- to 12-membered heterocyclyl comprising
1-5 heteroatoms selected from O, S(=0),,, and N, and substituted with 0-5 R9, -(CH,),ORY, - C(=O)ORY, -C(=O)NRRY,
-NRfC(=0)R, -S(=O)pr, -S(=O)pNRfRf, - NRfS(=O)pr, -NRC(=0)ORf, -OC(=O)NRRf, or -(CH,), NRR;

Rfis H, C4_g alkyl substituted with 0-2 OH or -OC,_ alkyl substituents, C5 4 cycloalkyl, aryl, or 3- to 12-membered
heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, and N; or Rfand Rftogether with the nitrogen atom
to which they are both attached form a 3- to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O,
S(=O)p, and N;

R9is halo, CN, -OH, C,_g alkyl, C5_g cycloalkyl, or aryl;

nis zero, 1, 2, or 3; and

p is zero, 1, or 2.

[0021] Inasecond aspectwithin the scope of the first aspect, the presentinvention provides compounds of Formula (Il):
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6 RY
R
3 H (R4
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or pharmaceutically acceptable salts thereof, wherein:

Ring A is 5- to 14-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, N, and NR16;
R#is halo, C4_4 alkyl substituted with 0-4 halo substituents, -OC,_4 alkyl substituted with 0-4 halo, or -S(=0),C_4 alkyl
substituted with 0-4 halo substituents;

R6 is halo, C,_; alkyl substituted with 0-3 R82, C, 4 cycloalkyl substituted with 0-3 R4, C5 4 cycloalkenyl substituted
with 0-3 R4, C4_4, aryl substituted with 0-3 R4, or 4- to 6-membered heterocyclyl comprising 1-3 heteroatoms
selected from O, S(=0O),, N, and NR'43, and substituted with 0-3 R14;

R6a is halo, -OH, C5 g cycloalkyl, or aryl;

R7is H or C4_3 alkyl;

R8is =0, or -OC,_4 alkyl substituted with 0-5 halo, -OH, -OC,_, alkyl, or aryl substituents;

R9is halo, CN, -C(=0)ORP, -C(=0)NR'7R17, C, ; alkyl substituted with 0-3 R'0and 0-2 R, C,_; alkenyl substituted
with 0-2R10and 0-2 R™, C,_; alkynyl substituted with 0-2 R0 and 0-2 R, phenyl substituted with 0-3 R19and 0-2 R
or 3-to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, and substituted with 0-3 R10
and 0-2 R,

R10is halo, CN, C_4 alkyl, -OH, or -OC,_4 alkyl;

RM is C,_5 alkyl substituted with 0-1 R'2and 0-1 R3, -ORP, -NRaRa, -C(=O)RP, -C(=0)ORP, -C(=0O)NR2R?, -C(=0)
NRaS(=O)pRC, -OC(=0)Rb, -S(=O)pR°, -S(=O)pNRaRa, C4_¢ cycloalkyl substituted with 0-5 R®, 4- to 6-membered
heterocyclyl comprising 1-4 heteroatoms selected from O, S(=0),, N and NR'® and substituted with 0-5 R¢;

R12 s halo, -C(=0)OR®, -C(=O)NHR3, or C,_4 alkyl substituted with 0-3 halo or OH substituents;

R13is-ORP, -NRaR?, -NRaC(=0)RP, -NRaC(=0)OR>, -NRa§(=0)R¢, -NRa§(=0),NRaR2, -OC(=O)NR2R?, -OC(=0)
NR2aORb, -S(=0),NR2R®, or -S(=0),R%

R4 is halo, CN, C,.4 alkyl substituted with 0-3 halo substituents, -OC_, alkyl substituted with 0-3 halo substituents;
R'ais H, -C(=0)C,_4 alkyl, or C4_5 alkyl substituted with 0-3 aryl substituted with 0-2 halo substituents;

R16is H, C4_3 alkyl substituted with 0-4 R62, or aryl substituted with 0-4 R163;

R1€ais halo, C4_3 alkyl, ORP, C(=O)OR? or -S(=0),R¢;

R17is H or C,_3 alkyl; or R'7 and R17 together with the nitrogen atom to which they are both attached form a 3- to 10-
membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, N, and NR'12, and substituted with 0-3
R0 and 0-2 R";

R2is H, C4_5 alkyl substituted with 0-5 Re, C,_5 alkenyl substituted with 0-5 R®, C,_5 alkynyl substituted with 0-5 Re,
-(CH,),-C5_4o carbocyclyl substituted with 0-5 R®, or -(CH,),-3- to 10-membered heterocyclyl comprising 1-5
heteroatoms selected from O, §(=0),, and N, and substituted with 0-5 R®; or R@ and R@ together with the nitrogen
atom to which they are both attached form a 3- to 10-membered heterocyclyl comprising 1-5 heteroatoms selected
from O, S(=O)p, and N, and substituted with 0-5 R¢;

RPis H, C,_5 alkyl substituted with 0-5 Re, C,_s alkenyl substituted with 0-5 Re, C,_5 alkynyl substituted with 0-5 Re,
-(CH,),-C5.4g carbocyclyl substituted with 0-5 R, or -(CH,),- 3- to 10-membered heterocyclyl comprising 1-5
heteroatoms selected from O, S(=O)p, and N, and substituted with 0-5 R¢€;

Reis C,.5 alkyl substituted with 0-5 R®, C,_g alkenyl substituted with 0-5 R®, C,_s alkynyl substituted with 0-5 R®, C5 ¢
carbocyclyl, or 3- to 10-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, and N;
Reis halo, CN, =0, C,_g alkyl substituted with 0-5 R9, C,_g alkenyl substituted with 0-5 R9, C,_¢ alkynyl substituted with
0-5 R, -(CH,),-C5 g carbocyclyl substituted with 0 5 R9, -(CH,), - 4- to 6-membered heterocyclyl comprising 1-4
heteroatoms selected from O, S(=0),, and N, and substituted with 0-5 R9, -(CH,),OR', - C(=0)ORY, -C(=O)NRRY,
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-NRC(=0)Rf, —S(=O)pr, -NRfC(=0)OR(, - OC(=0)NRRf, or -(CH,),NRRf;

Rfis H, C4_5 alkyl, C4.¢ cycloalkyl, or aryl; or Rfand Rf together with the nitrogen atom to which they are both attached
form a heterocyclyl;

R9is halo, CN, -OH, C,_4 alkyl, C5 g cycloalkyl, or aryl;

nis zero, 1, 2, or 3; and

p is zero, 1, or 2.

[0022] In a third aspect within the scope of the second aspect, the present invention provides compounds of Formula

():

R7
6
%T f
R4
NH ©
@]

(R%)0-2
(R%0.2
(11T
or pharmaceutically acceptable salts thereof, wherein:
=
(R%o.2
(R%02
is
AN (R )01 N AN iji\(RS
| R (N 0 |
N | = N
(R0 7 SONo . (R0
(R%)o-1 (R®)q. R9)01 R® R® R16’ (R®)o-1 ;
R8
o <R8> :

R4 is halo or C,_5 alkyl substituted with 0-4 halo substituents;

R6 is halo, C,_4 alkyl substituted with 0-3 R8a, C, , cycloalkyl, phenyl substituted with 0-3 R4, naphthyl, or 5- to 6-
membered heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R6a is halo, -OH, or C_4 cycloalkyl;

R'is H;

R8 is -OC,_4 alkyl substituted with 0-5 halo or -OH substituents;

Ris halo, CN, -C(=0)OR?, -C(=O)NR'7R"7, C,_5 alkyl substituted with 0-3 R'0and 0-2 R, C,_, alkynyl substituted
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with 0-2 R19and 0-2 R, or phenyl substituted with 0-3 R0 and 0-2 R, or 3- to 9-membered heterocyclyl comprising
1-5 heteroatoms selected from O, S(=0),, and substituted with 0-3 R10 and 0-2 R*;

R10is halo, CN, C4_4 alkyl, or -OH;

R is -ORP, -C(=0)OR®, -C(=0)NR?R?, C,_5 alkyl substituted with 0-1 R'2 and 0-1 R'3 or C4 4 cycloalkyl substituted
with 0-5 R¢;

R12is halo, -C(=O)OR®, or C,_5 alkyl substituted with 0-3 halo or OH substituents;

R13 is -ORP, -NR@Ra, -NRaC(=O)RP, -NRaC(=0)OR®, -NRaS(=0),R¢, -OC(=0O)NRaR?, - OC(=0)NR2OR®, or
-S(=0),R®;

R17 and R17 together with the nitrogen atom to which they are both attached form a 3- to 10-membered heterocyclyl
comprising 1-5 heteroatoms selected from O, §(=0),, N, and NR™a, and substituted with 0-3 R10 and 0-2 R";
Rais H, C,_g alkyl substituted with 0-5 R®, -(CH,),-phenyl substituted with 0-5 R®, or -(CH,),,-heterocyclyl substituted
with 0-5 R®; or R2 and R2 together with the nitrogen atom to which they are both attached form a heterocyclyl
substituted with 0-5 R€;

RP is H, C;g alkyl substituted with 0-5 Re, -(CH,),.1-C4.4 cycloalkyl substituted with 0-5 Re, -(CH,),_4-phenyl
substituted with 0-5 Re, or -(CH,), -heterocyclyl substituted with 0-5 R®;

Re is halo, CN, =0, C(=0)OH, Cy._g alkyl, (CH,),ORf or -§(=0),R?;

Rfis H or C,_3 alkyl and

nis zero, 1, 2, or 3.

[0023] Inafourth aspectwithin the scope of the third aspect, the present invention provides compounds of Formula (ll1),
or pharmaceutically acceptable salts thereof, wherein:

R4 is halo or C,.4 alkyl substituted with 0-4 F substituents;

R6 is C4_5 alkyl substituted with 0-3 R®%2, C, 4 cycloalkyl, phenyl, or 5- to 6-membered heteroaryl comprising 1-3
heteroatoms selected from O, S, and N;

R62 js halo;

R7is H;

R8s -OC,_3 alkyl substituted with 0-4 halo or OH substituents;

RYis

R10 s halo;

R is -C(=O)OR® or C,_, alkyl substituted with 0-1 R12 and 0-1 R'3;

R12 s halo, -C(=O)OR®, or C,_, alkyl substituted with 0-3 halo or OH substituents;

R13is -ORP, -NRaR2, -OC(=0)NR2R?, or -S(=0),R%

Reis H, C,_g alkyl substituted with 0-4 R®, -(CH,), -phenyl substituted with 0-4 R®, or -(CH,),-heterocyclyl substituted
with 0-4 R®; or R2 and R@ together with the nitrogen atom to which they are both attached form a heterocyclyl
substituted with 0-4 R¢;

RPis H, C4_5 alkyl substituted with 0-4 Re, -(CH,),-phenyl substituted with 0-4 Re, or -(CH,),-heterocyclyl substituted
with 0-4 Ré€;

Re¢ is C4_5 alkyl substituted with 0-4 R¢®;

Reis halo, CN, =0, C,_5 alkyl; and

nis zero, 1, or 2.

[0024] In afifth aspect within the scope of the fourth aspect, the present invention provides compounds of Formula (ll1),
or pharmaceutically acceptable salts thereof, wherein:

R4 is F or CF3;
Réis CF3, cyclopropyl, phenyl, or
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A

R8 is -OC,_4alkyl substituted with 0-2 OH substituents;

R is

R10is F;
R is -C(=O)ORP or

R12is halo, -C(=O)OR®, or CF3;
R13is -OH or -OC(=O)NR2Rg;
Rais H, C4_4 alkyl, C5_¢ cycloalkyl, or phenyl; and

RP is

[0025]
(l):

Hor C,_5 alkyl.

In a sixth aspect within the scope of the second aspect, the present invention provides compounds of Formula

R']O

2

f\(R”

R13

or pharmaceutically acceptable salts thereof, wherein:

2

R7
A\ H R4
N
R4
o]
NH
(R%)o-2
(R%02
(1IT)
PN
(R®)q.2
(R%0.2

10
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R8

(R%)o.1 R® _rrr“
P f:‘\f” VS
—/ /
5 (R9)0_1 N ’ (R9)0_1 N ’ (R8)0—1 N\R16 ’ (R8)0_1 s Lo \079\1{9.

2

R8

R4 is halo or C,_4 alkyl substituted with 0-4 halo;

10 R6 is C44 alkyl substituted with 0-3 R8a, C, 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered
heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;
R6a is halo;
R7 is H;
R8 is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;

15 R is halo, CN, C4_4 alkyl substituted with 0-3 R0, or phenyl substituted with 0-3 R'0 and 0-2 R";
R10is halo, CN, or C4_4 alkyl;
R is -C(=0)ORb;R18 is H, C,_4 alkyl substituted with 0-4 R16a, or phenyl substituted with 0-4 R163;
R62 is halo, -OR®, -C(=0)OR® or -S(=0) R®;
Rbis H or C4_4 alkyl; and

20 R¢is C4_5 alkyl.

[0026] Inaseventhaspectwithinthe scope ofthe second aspect, the presentinvention provides compounds of Formula

a):

25 R’
RG
\ H R4
N
R4
30 NH 0]
0
(R%)0-2
35
(R%)o-2
(11)
%0 or pharmaceutically acceptable salts thereof, wherein:
5
(R%o.2
45
(R%)o-2
is
50
55

11
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N R16 (R®)q.4
N
\ AN N N~ 0]
/
— — 9
5 \ (R%0.2 \ //‘(Rg)o-1 \ //(R Jo-
(R%)0-1 . (R%0. cor (R :
10
R4 is halo or C,_4 alkyl substituted with 0-4 halo substituents;
R6 is C,_4 alkyl substituted with 0-3 R8a, C; 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered
heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;
R7is H;
15 R8s -OC,_4 alkyl substituted with 0-5 halo or OH substituents;
R9is halo, CN, or C,_4 alkyl substituted with 0-3 R'0;
R10is halo;
R16is H, C4_4 alkyl substituted with 0-4 R62, or aryl substituted with 0-4 R16a; and
R16a s halo, C4_4 alkyl, or C(=O)OR.
20
[0027] Inan eighth aspectwithin the scope of the second aspect, the presentinvention provides compounds of Formula
(ny:
R7
25 R®
A\ 4
H R
N
R4
0]
30 0 NH
(R®)o.2
35
(R%)0-2
(11)
0 or pharmaceutically acceptable salts thereof, wherein:
=
(R%o.»
45
(R%o.2
is
50
55

12
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(Ro)o-1

(R®).1 ; (R®)q.1

(R%)o.1

R4 is halo or C,_4 alkyl substituted with 0-4 halo substituents;

R is C,4 alkyl substituted with 0-3 R8a, C; 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered

heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R7is H;

R8is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;

R9 is halo or CN;

R16is H, Cy_4 alkyl, -S(=0),R®, or C4_4 alkyl substituted with 0-4 R162; and

R16a is halo, C,_4 alkyl, -OH, OC_3 alkyl, or -S(=0),C4._3 alkyl.

[0028] In a ninth aspect within the scope of the second aspect, the present invention provides compounds of Formula

a):

(R%.2

or pharmaceutically acceptable salts thereof, wherein:

(11T

(R%)0.2 is (R®)o.1

R4 is halo or C .4 alkyl substituted with 0-4 halo;

R6 is C,_4 alkyl substituted with 0-3 R®a, C, 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered

heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R7is H;

R8 is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;

R? is halo or CN;
R16is H or C4_4 alkyl substituted with 0-4 R16a; and

13

, or

R8

R']G .
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R162 js halo.

[0029] Inatenth aspect within the scope of the third aspect, the present invention provides compounds of Formula (IV):

NH ©
0]
(R%)o-1
RQ
(1V)
or pharmaceutically acceptable salts thereof, wherein:
(R%)o.1 (R®)g.1
(R®)q.1 720\ 74 \
—_ =\
R® is R or R® ;

R4 is For CFj;

R8 is C4_¢ cycloalkyl;

R7is H;

R8is -OC,_5 alkyl;
R9 is -C(=0)ORP, -C(=0)NR17R17, C, 5 alkyl substituted with 0-1 R11,

N=—
OI ? (R™)o-1

(R")o-

\g’; Mo-1

(R,

or

R10is halo, CN, C;_4 alkyl, or -OH;

R"is -ORP, -C(=0)OR?, -C(=0)NR@R?, C,_5 alkyl substituted with 0-1 R'3, or C5 4 cycloalkyl substituted with 0-5 Re;
R13is -OH;

R17is Hor C,_, alkyl substituted with 0-3 R19and 0-2 R'1; or R'7 and R'7 together with the nitrogen atom to which they



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

are both attached form

J‘S{N (R™)o-1 fr{N (R"%q_4

(Mo 0 0-1

0-1
O or 0-1 :

Rais H or C;_3 alkyl;
RPis H, C4_3 alkyl substituted with 0-5 Re, or -(CH,),_4-C3.¢ cycloalkyl substituted with 0-5 R®; and
Re is halo, CN, =0, C(=0)OH, C,_g alkyl, CH,OH, or -S(=0),C_3 alkyl.

[0030] Inan eleventh aspect within the scope of the first aspect, the present invention provides compounds of Formula

v %
éﬁ

V)
or pharmaceutically acceptable salts thereof, wherein:

R3 is C4_4 alkyl substituted with 0-3 R#4, -(CHRY),-C5_s-carbocyclyl substituted with 0-3 R4;

R4 is halo, CN, or C,_4 alkyl substituted with 0-5 halo substituents;

R8 is halo, C,_4 alkyl substituted with 0-3 R®3, C 4 cycloalkyl, or 5- to 6-membered heterocyclyl comprising 1-3
heteroatoms selected from O, S, and N, and substituted with 0-5 R14;

Réa js halo or OH;

R7is H;
R8is -OC,_5 alkyl;
RO is
N=
N / 2 R”>01 d (R™)o-1
! N
o) ! /(7)1-2
70 (R11)01 /\/\ bl/\/’ " O\(R10)0—2
(R™)o-1 -, (R"%2 (RM)o1 (Rm)oz (R"™o-1 (R"%)q. 0-2 ;
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R10is halo, CN, C4_4 alkyl, or -OH;
R is C4_3 alkyl substituted with 0-3 R12 and 0-2 R13, CN, or OR®;

R'2 is halo;

R13is -ORP or C5 g carbocyclyl;
R4 is halo, CN, or C,_4 alkyl substituted with 0-3 halo substituents;
RPis H or C4_5 alkyl substituted with 0-5 R®;

Rdis H or C4_4 alkyl;
Re is halo or OH; and
nis zeroor 1.

[0031] Inatwelfth aspectwithin the scope of the first aspect, the present invention provides compounds of Formula (VI):

(VD)

or pharmaceutically acceptable salts thereof, wherein:

R3 is C4.4 alkyl substituted with 0-3 R4, -(CHRY), -C5 g-carbocyclyl substituted with 0-3 R%;
R4 is halo, CN, or C,_4 alkyl substituted with 0-5 halo substituents;

R6 is halo, C;_4 alkyl substituted with 0-3 R62, C, 5 cycloalkyl, or 5- to 6-membered heterocyclyl comprising 1-3

heteroatoms selected from O, S, and N, and substituted with 0-5 R14;

R®2 is halo or -OH;
R7is H;

R8is C4_5 alkyl;
R9is
“L “L. N=
N [ T (R"o-1
! N=A\ N=A © )
o) / S 1 S 0-1
o RMor i X o SX
(R™)o-1 o1 ; (R")02 (R0 ; (R (R™)o.q ; (R"%)o.2

16



(S}

10

15

25

30

35

40

45

50

55

EP 4 423 068 B1
@ <
5\1::< /::< .(th R™%.2 -—V?IL 10
0 Nw N N( 1o N\N Jo-2
\<__X\(Rm)o-1 __7 R11)01

(R")o-1 , (R"%.1 (R11)o-1’ (R11)o1 , or

R10is halo, CN, C4_4 alkyl, or -OH;

R is C4_3 alkyl substituted with 0-3 R12 and 0-2 R13, CN, or OR®;
R'2 is halo;

R13is -ORP or C5 g carbocyclyl;

R4 is halo, CN, or C,_4 alkyl substituted with 0-3 halo substituents;
RPis H or C4_5 alkyl substituted with 0-5 R®;

Rdis H or C4_4 alkyl;

Re is halo or OH; and

nis zero or 1.

[0032] In athirteenth aspect within the scope of the first aspect, the present invention provides compounds of Formula
(vny:

R¢ R?
\ H
N\R3
NH ©
O
(R®)o.4
(R%0.-2
(VID)
or pharmaceutically acceptable salts thereof, wherein:
8
.N"J‘NJ O/\/(R )o-2
(R®)o.1
R%%4 /X LN (R0

B AW

(Rg)O—Z 18 R? or (R%q.1

R3 is -(CHRY),-C5_4o-carbocyclyl substituted with 0-5 R#;

R4 is halo, CN, C,_, alkyl substituted with 0-5 halo or OH substituents, -OC,_, alkyl substituted with 0-5 halo
substituents, or -S(=O)pRC;

R8 is C4_4 alkyl substituted with 0-3 R82 or C5 4 cycloalkyl substituted with 0-5 R14;

R62 js halo;

R7is H;

R8 is C4_3 alkyl or -OC,_5 alkyl;

R9 is -C(=O)NR'7R'7, C, 4 carbocyclyl substituted with 0-3 R0 and 0-2 R, or 5- to 12-membered heterocyclyl
comprising 1-5 heteroatoms selected from O, S(=0),, N, and NR13, and substituted with 0-3 R'0 and 0-2 R™;
R10is halo, CN, C,_4 alkyl, =O, -OH, or -OC,_4 alkyl;

17
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RM is C4_4 alkyl substituted with 0-5 R2 and 0-2 R13, -S(=0),R¢, C3 4 cycloalkyl substituted with 0-5 Re;

RMajs H, C,_4 alkyl substituted with 0-4 R11P, -C(=O)RP, -C(=O)OR®, -C(=O)NR2aR2, C 4 cycloalkyl substituted with
0-5 Re, aryl substituted with 0-5 Re, 4- to 6-membered heterocyclyl comprising 1-4 heteroatoms selected from O,
$(=0),, N and NR'S and substituted with 0-5 Re;

R0 js halo, -OH, -C(=0)OH, -C(=0)OC,_4 alkyl, or aryl;

R12is halo, -C(=O)OR®, C,_4 alkyl substituted with 0-3 halo or OH substituents, or C4_ 4 cycloalkyl;

R13is -ORP, -NRaRga, -OC(=O)NRaRa,;

R4 is halo;

R17is Hor C,_4 alkyl substituted with 0-3 R10 and 0-2 R; or R'7 and R'7 together with the nitrogen atom to which they
are both attached form a 3- to 9-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O),, N, and
NR'a, and substituted with 0-3 R0 and 0-2 R";

Rais H, C,_g alkyl substituted with 0-5 R®, C5_;o carbocyclyl substituted with 0-5 R®; or R2 and R2 together with the
nitrogen atom to which they are both attached form a heterocyclyl substituted with 0-5 R®;

R is H or C4_4 alkyl substituted with 0-5 R®;

R¢is Cy_4 alkyl;

Rdis H or C,_5 alkyl;

Re is halo, CN, NO,, =0, C,_g alkyl substituted with 0-5 R9, C4_ ¢ cycloalkyl, or -S(=O)pr,

Rfis H or C,_4 alkyl,

R9is halo, CN, -OH, or C,_, alkyl;

nis zero or 1; and

p is zero, 1, or 2.

[0033] In a fourteenth aspect within the scope of the twelfth aspect, the present invention provides compounds of
Formula (VII) or pharmaceutically acceptable salts thereof, wherein:

R3 is -CHR9-C5 4 cycloalkyl substituted with 0-2 R* or phenyl substituted with 0-2 R?;

R4is F, CHs, or CF3;

R6 is C;_4 alkyl substituted with 0-3 halo substituents or C4_4 cycloalkyl substituted with 0-3 halo substituents;
R7 is H;

R8 is -OCHg;

R9is -C(=O)NR'7R17,

R10)01
\
N=—
R‘I'I)
R10 N ! (R"o-1
j (R”>o 1 \) ©
O
R , R10)o 2 (R11)0 1 , (R,
or
N
OI (RM)o-1
/(7’0-1
-N
11a
(R"%,
R10 s halo;

R is C44 alkyl substituted with 0-3 R12 and 0-2 R13, -S(=0),R¢, or C; ¢ cycloalkyl substituted with 0-3 R¢;
R'a s H or C,_4 alkyl substituted with 0-3 R11b;

R js -OH;

R12is C,_ alkyl substituted with 0-3 halo substituents;

R13is -OC(=0)NR?R®;

R14is halo;

18
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R17is H or C4_4 alkyl substituted with 0-2 R10and 0-2 R''; or R'7 and R"7 together with the nitrogen atom to which they
are both attached form a 3- to 9-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=0),, N, and
NR'a, and substituted with 0-2 R10 and 0-2 R";

Rais H, C,_4 alkyl substituted with 0-4 R®, C5_4, carbocyclyl substituted with 0-4 R®; or R? and R@ together with the
nitrogen atom to which they are both attached form a heterocyclyl substituted with 0-4 R¢;

RPis Hor C4_5 alkyl;

Reis C_3 alkyl;

Rdis C4_, alkyl;

Reis C44 alkyl, C4.g cycloalkyl, or -S(=0),R';

Rfis C4_4 alkyl; and

p is zero, 1, or 2.

[0034] In one embodiment of Formula (1), R and R2 combined are =CR®R7, R6 and R” are both methyl.

[0035] In another embodiment of Formula (1), R' and R2 combined are =CR®R7; R® is CF5; R7 is H.

[0036] In another embodiment of Formula (), R! and R2 combined are =CR®R7; R6 is halo; R” is H.

[0037] Inanotherembodiment of Formula (1), R and R2 combined are =CR®R7; R8 is phenyl substituted with 0-1 R14; R7
is H; R4 is halo, -OC4_4 alkyl, or phenyl.

[0038] In another embodiment of Formula (I), R and R2 combined are =CR6R7; R6 is 5-membered heterocyclyl
comprising 1-3 heteroatoms selected from O and N; R7 is H.

[0039] In another embodiment of Formula (1), R" and R2 combined are =CR®R7; R® is C 4 cycloalkyl; R7 is H.
[0040] In another embodiment of Formula (1), R' and R2 combined are =CR8R7; R8 is - CH,-C 4 cycloalkyl substituted
with halo; R7 is H.

[0041] In another embodiment of Formula (1), R! and RZ combined are =CR®R7; R6 is cyclopropyl; R7 is H.

)
[0042] In another embodiment of Formula (1), R3 is C4_g alkyl.
[0043] In another embodiment of Formula (1), R3 is methyl, ethyl, propyl, or butyl, or pentyl.
[0044] In another embodiment of Formula (1), R3 is
HsC

Mcm
CHs
[0045] In another embodiment of Formula (1), R3 is C5 g cycloalkyl substituted with 0-2 R%.

[0046] In another embodiment of Formula (1), R3 is C5 g cycloalkenyl substituted with 0-2 R%.
[0047] In another embodiment of Formula (1), R3 is

Y,

[0048] Inanother embodiment of Formula (1), R3is -(CRIRY),_,-phenyl substituted with 0-2 R4; R4 is halo, CF5 or OCF3;
Rd is H or methyl.

[0049] In another embodiment of Formula (1), R3 is (CHRY)-C5 4 cycloalkyl substituted with 0-2 R%; R*is halo or C_,
alkyl; Ry is H or C4_, alkyl .

[0050] In another embodiment of Formula (1), R3 is alkyl.

R4is haloor C;_5

[0051] In another embodiment of Formula (1), R3 is

/(R4)0-3

%
v

19
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(R

\\Ann

R4 is halo or CN.

[0053] Inanother embodiment of Formula (1), R3is -(CRIRd),_,-5-membered heterocyclyl comprising 1-2 heteroatoms
selected from O and N; R4 is H or methyl.

[0054] In another embodiment of Formula (1), R4 is halo, CN, C,_, alkyl substituted with 0-3 halo substituents.
[0055] In another embodiment of Formula (1), R3 is cyclopropyl, cyclobutyl, cyclopentyl substituted with 0-1 R#, or
cyclohexyl; R4 is CN or C,_, alkyl.

[0056] In one embodiment of Formula (1), R® is H, halo, or OH.

[0057] In one embodiment of Formula (1), R8 is CH; or CF4

[0058] In another embodiment of Formula (1), R® is C4 4 cycloalkyl substituted with 0-3 halo substituents.

[0059] Inanother embodiment of Formula (1), R®is 5- to 6-membered heterocyclyl comprising 1-3 heteroatoms selected
from O, S(=0),, N, and NR3, and substituted with 0-3 R'4; R4 is C, 5 alkyl substituted with 0-3 halo substituents.
[0060] In one embodiment of Formula (1), R7 is H or CHj.

[0061] In one embodiment of Formula (1), R8 is halo or -OCH,.In one embodiment of Formula (V), R3 is

/ / (R4)2

o,

R4 is halo, CF, or -OCF3; R8 is

R14
4
/S

b

C4.¢ cycloalkyl or C4_5 alkyl substituted with 0-3 R83; R8s halo; R14is C,_, alkyl substituted with 0-3 halo substituents; R is
H; R& is -OC,_5 alkyl substituted with 0-1 CF5 or -OCH; substituent; R9 is

o ! (R")o-1 N N
10-1 0] e O N
O h-2 J Mo-2
(R™)o1 0 R0, & R o \(“‘\\
(R0 0-2 R™Mo-1 | (R4 R™)o

or
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m (R"0-2
O
(R")o.1 :
R10is C,_4 alkyl, CN, or OH; R is C,_5 alkyl substituted with 0-3 R12 and 0-2 R'3; R12 is halo; and R'3 is OH or C5 4

cycloalkyl.
[0062] In one embodiment of Formula (V), R3 is

/ / (R4)2

“,

R4 is halo, CF5, or - OCF5; R is

C5_g cycloalkyl or C,_s alkyl substituted with 0-3 R8a; R6as halo; R4 is C,_, alkyl substituted with 0-3 halo substituents; R is
H; R8is -OC,_5 alkyl substituted with 0-1 CF5 or -OCHj substituents; R® is

5\"% N:LLL N=‘1</LL

0 ! (R”)o .

!
10-1 0 /( O ~
7 t1o-2
(R™)o4 \(Rm)o 2 \<'\ (R0 \("\
0—2

(R"% (R")o4 (R"0.1 (R")o.1

Z
pd
=z

or

7/’1 (R0
N 7

N" /7

O
(R™)g.1 :
R10is C,_4 alkyl, CN, or OH; R is C,_5 alkyl substituted with 0-3 R12 and 0-2 R'3; R12 is halo; and R'3 is OH or C5 4

cycloalkyl.
[0063] In another embodiment of Formula (V), RS is

1-2
4.
g‘? (R%0.3 é@_(w)w
or :

RrRY
2

R4 is halo, CN, or C,_» alkyl substituted with 0-3 halo; Rdis C4o alkyl; R6 is
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C5_g cycloalkyl substituted with 0-3 R82, or C, 5 alkyl substituted with 0-3 R62; R62is halo or OH; R'4is C,_, alkyl substituted
with 0-3 halo substituents; R7 is H; R8 is -OC_, alkyl substituted with 0-1 C5 ¢ cycloalkyl substituent; R? is

N__"LLL VLLL VL"L 7
o YT\ Ry L ’<N N7/”> /<R1°>o.2

10-1 o) ) o
Yh-2 10
(R O\(R10)02 \<—\ R o \NO

(R"%2 0-2 (R™)o4 , or I:{11)01

2

R10is C4_4 alkyl or OH; R is C,_5 alkyl substituted with 0-3 R12 and 0-2 R13; R12is halo; and R13is OH or C5 4 cycloalkyl.
[0064] Foracompound of Formula (1), the scope of any instance of a variable substituent, including R, R2, R3, R4, R4a,
R5, R6, RGa‘ RGb, R7, RB, RQ’ R10, Rﬂ, R11a’ Rﬂb, R12, R13, R14, R14a’ R15, R16, R1Ba‘ R17, Ra, Rb, Re, Rd, Re, Rf, and R9can
be used independently with the scope of any other instance of a variable substituent. As such, the invention includes
combinations of the different aspects.

[0065] Unless specified otherwise, these terms have the following meanings.

[0066] "Halo" includes fluoro, chloro, bromo, and iodo.

[0067] "Alkyl" or "alkylene" is intended to include both branched and straight-chain saturated aliphatic hydrocarbon
groups having the specified number of carbon atoms. For example, "C4 to C,q alkyl" or "C4_44 alkyl" (or alkylene), is
intended to include C4, Cy, Cs, Cy4, Cg, Cq, C, Cg, Cg, and C, alkyl groups. Additionally, for example, "C, to Cq alkyl" or
"C4-Cg alkyl" denotes alkyl having 1 to 6 carbon atoms. Alkyl group can be unsubstituted or substituted with at least one
hydrogen being replaced by another chemical group. Example alkyl groups include, but are not limited to, methyl (Me),
ethyl (Et), propyl (e.g., n-propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), and pentyl (e.g., n-pentyl, isopentyl,
neopentyl). When "C, alkyl" or "C, alkylene" is used, it is intended to denote a direct bond. "Alkyl" also includes
deuteroalkyl such as CDs.

[0068] "Alkenyl" or "alkenylene" is intended to include hydrocarbon chains of either straight or branched configuration
having one or more, preferably one to three, carbon-carbon double bonds that may occur in any stable point along the
chain. Forexample, "C, to Cg alkenyl" or "C,_g alkenyl" (or alkenylene), isintended to include C,, C5, C4, Cg, and Cgalkenyl
groups; such as ethenyl, propenyl, butenyl, pentenyl, and hexenyl.

[0069] "Alkynyl" or "alkynylene" is intended to include hydrocarbon chains of either straight or branched configuration
having one or more, preferably one to three, carbon-carbon triple bonds that may occur in any stable point along the chain.
For example, "C, to Cq alkynyl" or "C,_g alkynyl" (or alkynylene), is intended to include C,, C5, C4, Cs, and Cg alkynyl
groups; such as ethynyl, propynyl, butynyl, pentynyl, and hexynyl.

[0070] "Carbocycle", "carbocyclyl", or "carbocyclic residue" is intended to mean any stable 3-, 4-, 5-, 6-, 7-, or 8-
membered monocyclic or bicyclic or 7-, 8-, 9-, 10-, 11-, 12-, or 13-membered bicyclic or tricyclic hydrocarbon ring, any of
which may be saturated, partially unsaturated, unsaturated or aromatic. Examples of such carbocyclyls include, but are
not limited to, cyclopropyl, cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl,
cycloheptenyl, adamantyl, cyclooctyl, cyclooctenyl, cyclooctadienyl, [3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]
bicyclodecane (decalin), [2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, anthracenyl, and tetra-
hydronaphthyl (tetralin). As shown above, bridged rings are also included in the definition of carbocyclyl (e.g., [2.2.2]
bicyclooctane). A bridged ring occurs when one or more carbon atoms link two non-adjacent carbon atoms. Preferred
bridges are one or two carbon atoms. Itis noted that a bridge always converts a monocyclic ring into a tricyclicring. When a
ring is bridged, the substituents recited for the ring may also be present on the bridge. When the term "carbocyclyl" is used,
itis intended to include "aryl," "cycloalkyl," "spirocycloalkyl", and "cycloalkenyl." Preferred carbocyclyls, unless otherwise
specified, are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and indanyl.

[0071] "Cycloalkyl"is intended to mean cyclized alkyl groups, including mono-, bi- or multicyclic ring systems. "C5 to C,
cycloalkyl" or "C5_; cycloalkyl" is intended to include C5, C4, Cs, Cg, and C; cycloalkyl groups. Non-limiting examples of
monocyclic cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. Non-limiting
examples of multicyclic cycloalkyls include 1-decalinyl, norbornyl and adamantyl.

[0072] "Cycloalkenyl" is intended to mean cyclized alkenyl groups, including mono- or multi-cyclic ring systems that
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contain one or more double bonds in at least one ring; although, if there is more than one, the double bonds cannot form a
fully delocalized pi-electron system throughout all the rings (otherwise the group would be "aryl," as defined herein). "C5 to
C; cycloalkenyl" or "C,_; cycloalkenyl" is intended to include C3, Cy4, Cs, Cg, and C; cycloalkenyl groups.

[0073] "Spirocycloalkyl" is intended to mean hydrocarbon bicyclic ring systems with both rings connected through a
single atom. The ring can be different in size and nature, or identical in size and nature. Examples include spiropentane,
spirohexane, spiroheptane, spirooctane, spirononane, or spirodecane.

[0074] "Bicyclic carbocyclyl" or "bicyclic carbocyclic group" is intended to mean a stable 9- or 10-membered carbocyclic
ring system that contains two fused rings and consists of carbon atoms. Of the two fused rings, one ring is a benzo ring
fused to a second ring; and the second ring is a 5- or 6-membered carbon ring which is saturated, partially unsaturated, or
unsaturated. The bicyclic carbocyclic group may be attached to its pendant group at any carbon atom which results in a
stable structure. The bicyclic carbocyclic group described herein may be substituted on any carbon if the resulting
compound is stable. Examples of a bicyclic carbocyclic group are, but not limited to, naphthyl, 1,2-dihydronaphthyl,
1,2,3,4-tetrahydronaphthyl, and indanyl.

[0075] "Aryl" groups refer to monocyclic or polycyclic aromatic hydrocarbons, including, for example, phenyl, naphthyl,
and phenanthranyl. Aryl moieties are well known and described, for example, in Lewis, R.J., ed., Hawley’s Condensed
Chemical Dictionary, 13th Edition, John Wiley & Sons, Inc., New York (1997).

[0076] "Benzyl"isintended to mean a methyl group on which one of the hydrogen atoms is replaced by a phenyl group,
wherein said phenyl group may optionally be substituted with 1 to 5 groups, preferably 1 to 3 groups.

[0077] "Heterocycle", "heterocyclyl" or "heterocyclic ring" is intended to mean a stable 3-, 4-, 5-, 6-, or 7-membered
monocyclic or bicyclic or 7-, 8-, 9-, 10-, 11-, 12-, 13-, 14-., or 15-membered polycyclic heterocyclic ring that is saturated,
partially unsaturated, or fully unsaturated, and that contains carbon atoms and 1, 2, 3, 4, or 5 heteroatoms independently
selected from the group consisting of N, O and S; and including any polycyclic group in which any of the above-defined
heterocyclic rings is fused to a benzene ring. The nitrogen and sulfur heteroatoms may optionally be oxidized (i.e., N—0O
and S(O),, wherein pis 0, 1 or 2). The nitrogen atom may be substituted or unsubstituted (i.e., N or NR wherein Ris H or
another substituent, if defined). The heterocyclic ring may be attached to its pendant group at any heteroatom or carbon
atom that results in a stable structure. The heterocyclic rings described herein may be substituted on carbon or on a
nitrogen atom if the resulting compound is stable. A nitrogen in the heterocyclyl may optionally be quaternized. It is
preferred that when the total number of S and O atoms in the heterocyclyl exceeds 1, then these heteroatoms are not
adjacentto one another. Itis preferred that the total number of S and O atoms in the heterocyclyl is not more than 1. Bridged
rings are also included in the definition of heterocyclyl. When the term "heterocyclyl" is used, it is intended to include
heteroaryl.

[0078] Examples of heterocyclyls include, but are not limited to, acridinyl, azetidinyl, azocinyl, benzimidazolyl, benzo-
furanyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cin-
nolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidi-
nyl, imidazolinyl, imidazolyl, 1H-indazolyl, imidazolopyridinyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isothiazolopyridinyl, iso-
xazolyl, isoxazolopyridinyl, methylenedioxyphenyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolopyridinyl, oxa-
zolidinylperimidinyl, oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolopyridinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothia-
zolyl, pyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2-pyrrolidonyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-qui-
nolizinyl, quinoxalinyl, quinuclidinyl, tetrazolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
thiazolopyridinyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl. Also included are fused ring and spiro compounds containing, for example,
the above heterocyclyls.

[0079] "Bicyclic heterocyclyl" "bicyclic heterocyclyl" or "bicyclic heterocyclic group” is intended to mean a stable 9-or 10-
membered heterocyclic ring system which contains two fused rings and consists of carbon atoms and 1, 2, 3, or 4
heteroatoms independently selected from the group consisting of N, O and S. Of the two fused rings, one ring is a 5-or 6-
membered monocyclic aromatic ring comprising a 5-membered heteroaryl ring, a 6-membered heteroaryl ring or a benzo
ring, each fused to a second ring. The second ring is a 5- or 6-membered monocyclic ring which is saturated, partially
unsaturated, or unsaturated, and comprises a 5-membered heterocyclyl, a 6-membered heterocyclyl or a carbocyclyl
(provided the first ring is not benzo when the second ring is a carbocyclyl).

[0080] The bicyclic heterocyclic group may be attached to its pendant group at any heteroatom or carbon atom which
results in a stable structure. The bicyclic heterocyclic group described herein may be substituted on carbon or on a nitrogen
atom if the resulting compound is stable. It is preferred that when the total number of S and O atoms in the heterocyclyl
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exceeds 1, then these heteroatoms are not adjacent to one another. Itis preferred that the total number of Sand O atomsiin
the heterocyclyl is not more than 1.

[0081] Examples of a bicyclic heterocyclic group are, but not limited to, quinolinyl, isoquinolinyl, phthalazinyl, quina-
zolinyl, indolyl, isoindolyl, indolinyl, 1H-indazolyl, benzimidazolyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoqui-
nolinyl, 5,6,7,8-tetrahydroquinolinyl, 2,3-dihydrobenzofuranyl, chromanyl, 1,2,3,4-tetrahydroquinoxalinyl, and 1,2,3,4-
tetrahydroquinazolinyl.

[0082] "Heteroaryl"is intended to mean stable monocyclic and polycyclic aromatic hydrocarbons that include at least
one heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include, without limitation, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyrroyl,
oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, benzodioxolanyl, and benzodioxane. Heteroaryl groups are
substituted or unsubstituted. The nitrogen atom is substituted or unsubstituted (i.e., N or NR wherein R is H or another
substituent, if defined). The nitrogen and sulfur heteroatoms may optionally be oxidized (i.e., N—0O and S(O)p, whereinpis
0, 1 or2).

[0083] As referred to herein, the term "substituted" means that at least one hydrogen atom is replaced with a non-
hydrogen group, provided that normal valencies are maintained and that the substitution results in a stable compound.
When a substituent is keto (i.e., =0), then 2 hydrogens on the atom are replaced. Keto substituents are not present on
aromatic moieties. When aring system (e.g., carbocyclic or heterocyclic)is said to be substituted with a carbonyl group ora
double bond, it is intended that the carbonyl group or double bond be part (i.e., within) of the ring. Ring double bonds, as
used herein, are double bonds that are formed between two adjacent ring atoms (e.g., C=C, C=N, or N=N).

[0084] In cases wherein there are nitrogen atoms (e.g., amines) on compounds of the present invention, these may be
converted to N-oxides by treatment with an oxidizing agent (e.g., mCPBA and/or hydrogen peroxides).

[0085] Thus, shown and claimed nitrogen atoms are considered to disclose both the shown nitrogen and its N-oxide (N-
O) derivative.

[0086] When any variable occurs more than one time in any constituent or formula for a compound, its definition at each
occurrence is independent of its definition at every other occurrence. Thus, for example, if a group is shown to be
substituted with 0-3 R groups, then said group may optionally be substituted with up to three R groups, and at each
occurrence R is selected independently from the definition of R. Also, combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds.

[0087] When abond toa substituentis shown to cross a bond connecting two atoms in aring, then such substituent may
be bonded to any atom on the ring. When a substituent is listed without indicating the atom in which such substituent is
bonded to the rest of the compound of a given formula, then such substituent may be bonded via any atom in such
substituent. Combinations of substituents and/or variables are permissible only if such combinations result in stable
compounds.

[0088] The invention includes all pharmaceutically acceptable salt forms of the compounds. Pharmaceutically accep-
table salts are those in which the counter ions do not contribute significantly to the physiological activity or toxicity of the
compounds and as such function as pharmacological equivalents. These salts can be made according to common organic
techniques employing commercially available reagents. Some anionic salt forms include acetate, acistrate, besylate,
bromide, chloride, citrate, fumarate, glucouronate, hydrobromide, hydrochloride, hydroiodide, iodide, lactate, maleate,
mesylate, nitrate, pamoate, phosphate, succinate, sulfate, tartrate, tosylate, and xinofoate. Some cationic salt forms
include ammonium, aluminum, benzathine, bismuth, calcium, choline, diethylamine, diethanolamine, lithium, magne-
sium, meglumine, 4-phenylcyclohexylamine, piperazine, potassium, sodium, tromethamine, and zinc.

[0089] Throughout the specification and the appended claims, a given chemical formula or name shall encompass all
stereo and optical isomers and racemates thereof where such isomers exist. Unless otherwise indicated, all chiral
(enantiomeric and diastereomeric) and racemic forms are within the scope of the invention. Enantiomers and diaster-
eomers are examples of stereoisomers. The term "enantiomer" refers to one of a pair of molecular species that are mirror
images of each other and are not superimposable. The term "diastereomer" refers to stereocisomers that are not mirror
images. The term "racemate" or "racemic mixture" refers to a composition composed of equimolar quantities of two
enantiomeric species, wherein the composition is devoid of optical activity.

[0090] The invention includes all tautomeric forms of the compounds, atropisomers and rotational isomers.

[0091] All processes used to prepare compounds of the present invention and intermediates made therein are
considered to be part of the present invention.

[0092] The symbols"R"and"S" representthe configuration of substituents around a chiral carbon atom(s). The isomeric
descriptors "R" and "S" are used as described herein for indicating atom configuration(s) relative to a core molecule and
are intended to be used as defined in the literature (IUPAC Recommendations 1996, Pure and Applied Chemistry,
68:2193-2222 (1996)).

[0093] Theterm "chiral"refers to the structural characteristic of a molecule that makes itimpossible to superimpose it on
its mirror image. The term "homochiral" refers to a state of enantiomeric purity. The term "optical activity" refers to the

24



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

degree to which a homochiral molecule or nonracemic mixture of chiral molecules rotates a plane of polarized light.
[0094] The invention is intended to include all isotopes of atoms occurring in the compounds. Isotopes include those
atoms having the same atomic number but different mass numbers. By way of general example and without limitation,
isotopes of hydrogen include deuterium and tritium. Isotopes of carbon include 13C and 14C. Isotopically-labeled
compounds of the invention can generally be prepared by conventional techniques known to those skilled in the art or
by processes analogous to those described herein, using an appropriate isotopically-labeled reagent in place of the non-
labeled reagent otherwise employed. Such compounds may have a variety of potential uses, forexample as standards and
reagents in determining biological activity. In the case of stable isotopes, such compounds may have the potential to
favorably modify biological, pharmacological, or pharmacokinetic properties.

BIOLOGICAL METHODS

[0095] RXFP1 Cyclic Adenosine Monophosphate (cCAMP) Assays. Human embryonic kidney cells 293 (HEK293) cells
and HEK293 cells stably expressing human RXFP1, were cultured in MEM medium supplemented with 10% qualified
FBS, and 300 Clg/ml hygromycin (Life Technologies). Cells were dissociated and suspended in assay buffer. The assay
buffer was HBSS buffer (with calcium and magnesium) containing 20 mM HEPES, 0.05% BSA, and 0.5 mM IBMX. Cells
(3000 cells per well, except 1500 cell per well for HEK293 cells stably expressing human RXFP1) were added to 384-well
Proxiplates (Perkin-Elmer). Cells were immediately treated with test compounds in DMSO (2% final) at final concentra-
tions in the range of 0.010 nM to 50 CIM. Cells were incubated for 30 min at room temperature. The level of intracellular
cAMP was determined using the HTRF HiRange cAMP assay reagent kit (Cisbio) according to manufacturer’s instruc-
tions. Solutions of cryptate conjugated anti-cAMP and d2 fluorophore-labelled cAMP were made in a supplied lysis buffer
separately. Upon completion of the reaction, the cells were lysed with equal volume of the d2-cAMP solution and anti-
cAMP solution. After a 1 h room temperature incubation, time-resolved fluorescence intensity was measured using the
Envision (Perkin-Elmer) at 400 nm excitation and dual emission at 590 nm and 665 nm. A calibration curve was
constructed with an external cAMP standard at concentrations ranging from 2.7 CIM to 0.1 pM by plotting the fluorescent
intensity ratio from 665 nm emission to the intensity from the 590 nm emission against cAMP concentrations. The potency
and activity of a compound to inhibit cAMP production was then determined by fitting to a 4-parametric logistic equation
from a plot of cAMP level versus compound concentrations.

[0096] The examples disclosed below were tested in the human RXFP1 (hRXFP1) HEK293 cAMP assay described
above and found to have agonist activity. Table 1 lists EC50 values in the hRXFP1 HEK293 cAMP assay measured for the
examples.

Table 1
Example cAMP hRXFP 1 HEK293 Assay EC50 (nM)

1 710

2 660

3 440

4 5,000
5 1,100
6 1,100
7 1,200
8 1,300
9 1,400
10 5,000
11 940

12 4,600
13 1,700
14 2,900
15 3,500
16 3,800
17 4,500
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(continued)

Example | cAMP hRXFP 1 HEK293 Assay EC50 (nM)
18 2,100
19 4,000
20 250
21 80
22 1,700
23 2,400
24 1,000
25 33
26 76
27 290
28 34
29 136
30 109
31 162
32 166
33 4,400
34 3,000
35 42
36 63
37 95
38 63
39 110
40 39
41 770
42 8.1
43 9.4
44 360
45 560
46 65
47 200
48 880
49 153
50 129
51 1,300
52 1,300
53 1,600
54 1,200
55 360
56 2,800
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(continued)

Example | cAMP hRXFP 1 HEK293 Assay EC50 (nM)
57 3,900
58 3,000
59 870
60 210
61 37
62 2,400
63 120
65 21
66 1.3
67 300
68 130
69 15
70 2.3
71 28
72 160
73 24
74 35
75 8.1
76 65
77 71
78 140
79 230
80 260
81 2,300
82 660
83 2,400
84 330
85 200
86 240
87 630
88 110
89 230
90 2,400
91 4,700
92 4,800
93 1,700
94 1,200
95 1,600
96 1.4
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(continued)

Example cAMP hRXFP 1 HEK293 Assay EC50 (nM)
97 3.1
99 3.2
100 34
101 1.6
102 25
103 3.4
104 4.0
105 1.2
106 1.8
107 2.6
108 35
109 27
110 35
111 3.6
112 3.9
113 43
114 1.2
115 2.1
116 27
117 3.5
118 4.0
119 3.9
120 4.8
121 1.3
122 2.6
123 3.1
124 3.6
125 3.6
126 4.2
127 43
128 4.9
129 5.0
130 1.2
131 1.6
132 1.8
133 21
134 3.2
135 4.0
136 25
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(continued)

Example | cAMP hRXFP 1 HEK293 Assay EC50 (nM)
137 3.0
138 4.8
139 29
140 3.2
141 3.4
142 2.2
143 29
144 2.0
145 3.0
146 35
147 3.8
148 0.5
149 27
150 5.3
151 35
152 9.0
153 4.6
154 4.1
155 6.8
156 1.3
157 5.6
158 7.8
159 6.1
160 8.4
161 9.0
162 4.6
163 1.0
164 1.4
165 1.2
166 25
167 1.7
168 5.3
169 7.9
170 3.3
171 7.9
172 43
173 0.6
174 1.9
175 7.8
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(continued)

Example cAMP hRXFP 1 HEK293 Assay EC50 (nM)
176 6.0
177 3.3
178 1.6
179 6.5
180 4.3
181 1.4
182 26
183 0.8
184 48
185 25
186 0.8
187 5.3
188 0.5

PHARMACEUTICAL COMPOSITIONS AND METHODS OF USE

[0097] The compounds of Formula (I) are RXFP1 receptor agonists and may find use in the treatment of medical
indications such as heart failure (e.g., HFREF and HFpEF ), fibrotic diseases, and related diseases such as lung disease
(e.g., idiopathic pulmonary fibrosis or pulmonary hypertension), kidney disease (e.g., chronic kidney disease), or hepatic
disease (e.g., non-alcoholic steatohepatitis and portal hypertension). The compounds of Formular (l) can also be used to
treatdisorders that are aresult of or a cause of arterial stiffness, reduced arterial elasticity, reduced arterial compliance and
distensibility including hypertension, kidney disease, peripheral arterial disease, carotid and cerebrovascular disease (i.e
stroke and dementia), diabetes, microvascular disease resulting in end organ damage, coronary artery disease, and heart
failure. The compounds described herein may also be used in the treatment of pre-eclampsia.

[0098] Another aspect of the invention is a pharmaceutical composition comprising a compound of Formula (I) and a
pharmaceutically acceptable carrier.

[0099] Another aspect of the invention is a pharmaceutical composition comprising a compound of Formula (I) and a
pharmaceutically acceptable carrier, for use in for the treatment of a relaxin-associated disorder.

[0100] Another aspect of the invention is a compound of Formula () for use in a method of treating a cardiovascular
disease, the method comprising administering an effective amount of a compound of Formula (I) to a patient in need
thereof.

[0101] Another aspect of the invention is a compound of Formula (l) for use in a method of treating heart failure, the
method comprising administering an effective amount of a compound of Formula (I) to a patient in need thereof.
[0102] Another aspect of the invention is a compound of Formula (1) for use in a method of treating fibrosis, the method
comprising administering a therapeutically effective amount of a compound of Formula (1) to a patient in need thereof.
[0103] Anotheraspectofthe invention is acompound of Formula (I) for use in a method of treating a disease associated
with fibrosis, the method comprising administering a therapeutically effective amount of a compound of Formula (1) to a
patient in need thereof.

[0104] Anotheraspect of the invention is a compound of Formula (1) for use in a method of treating idiopathic pulmonary
fibrosis, the method comprising administering a therapeutically effective amount of a compound of Formula (1) to a patient
in need thereof.

[0105] Anotheraspectoftheinventionisacompound of Formula (1) for use in a method of treating a kidney disease (e.g.,
chronic kidney disease), the method comprising administering a therapeutically effective amount of a compound of
Formula (1) to a patient in need thereof.

[0106] Another aspect of the invention is a compound of Formula (1) for use in a method of treating or preventing kidney
failure, the method comprising administering a therapeutically effective amount of a compound of Formula (1) to a patientin
need thereof.

[0107] Another aspect of the invention is a compound of Formula (I) for use in a method of improving, stabilizing or
restoring renal function in a patient in need thereof, the method comprising administering a therapeutically effective
amount of a compound of Formula (1) to the patient.
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[0108] Anotheraspectof the invention is a compound of Formula (1) for use in a method of treating a hepatic disease, the
method comprising administering a therapeutically effective amount of a compound of Formula (I) to a patient in need
thereof.

[0109] Another aspect of the invention is a compound of Formula (I) for use in a method of treating non-alcoholic
steatohepatitis and portal hypertension, the method comprising administering a therapeutically effective amount of a
compound of Formula (I) to a patient in need thereof.

[0110] Another aspect of the invention is a compound of Formula (1) for use in the prophylaxis and/or treatment of a
relaxin-associated disorder.

[0111] Unless otherwise specified, the following terms have the stated meanings.

[0112] The term "patient" or "subject" refers to any human or non-human organism that could potentially benefit from
treatment with a RXFP1 agonist as understood by practitioners in this field. Exemplary subjects include human beings of
any age with risk factors for cardiovascular disease. Common risk factors include, but are not limited to, age, sex, weight,
family history, sleep apnea, alcohol or tobacco use, physical inactivity, arrhythmia, or signs of insulin resistance such as
acanthosis nigricans, hypertension, dyslipidemia, or polycystic ovary syndrome (PCOS).

[0113] "Treating" or "treatment" cover the treatment of a disease-state as understood by practitioners in this field and
include the following: (a) inhibiting the disease-state, i.e., arresting it development; (b) relieving the disease-state, i.e.,
causing regression of the disease state; and/or (c) preventing the disease-state from occurring in a mammal, in particular,
when such mammal is predisposed to the disease-state but has not yet been diagnosed as having it.

[0114] "Preventing" or "prevention" cover the preventive treatment (i.e., prophylaxis and/or risk reduction) of a
subclinical disease-state aimed at reducing the probability of the occurrence of a clinical disease-state as understood
by practitioners in this field. Patients are selected for preventative therapy based on factors that are known to increase risk
of suffering a clinical disease state compared to the general population. "Prophylaxis" therapies can be divided into (a)
primary prevention and (b) secondary prevention. Primary prevention is defined as treatment in a subject that has not yet
presented with a clinical disease state, whereas secondary prevention is defined as preventing a second occurrence of the
same or similar clinical disease state. "Risk reduction" or "reducing risk" covers therapies that lower the incidence of
development of a clinical disease state. As such, primary and secondary prevention therapies are examples of risk
reduction.

[0115] "Therapeutically effective amount” is intended toinclude an amount of a compound of the presentinvention that is
effective when administered alone or in combination with other agents to treat disorders as understood by practitioners in
this field. When applied to a combination, the term refers to combined amounts of the active ingredients that result in the
preventive or therapeutic effect, whether administered in combination, serially, or simultaneously.

[0116] "Disorders of the cardiovascular system" or "cardiovascular disorders" include for example the following
disorders: hypertension (high blood pressure), peripheral and cardiac vascular disorders, coronary heart disease, stable
and unstable angina pectoris, heart attack, myocardial insufficiency, abnormal heart rhythms (or arrhythmias), persistent
ischemic dysfunction ("hibernating myocardium"), temporary postischemic dysfunction ("stunned myocardium"), heart
failure, disturbances of peripheral blood flow, acute coronary syndrome, heart failure, heart muscle disease (cardiomyo-
pathy), myocardial infarction and vascular disease (blood vessel disease).

[0117] "Heartfailure" includes both acute and chronic manifestations of heart failure, as well as more specific or related
types of disease, such as advanced heart failure, post-acute heart failure, cardio-renal syndrome, heart failure with
impaired kidney function, chronic heart failure, chronic heart failure with mid-range ejection fraction (HFmEF), compen-
sated heart failure, decompensated heart failure, right heart failure, left heart failure, global failure, ischemic cardiomyo-
pathy, dilated cardiomyopathy, heart failure associated with congenital heart defects, heart valve defects, heart failure
associated with heart valve defects, mitral stenosis, mitral insufficiency, aortic stenosis, aortic insufficiency, tricuspid
stenosis, tricuspid insufficiency, pulmonary stenosis, pulmonary valve insufficiency, heart failure associated with com-
bined heart valve defects, myocardial inflammation (myocarditis), chronic myocarditis, acute myocarditis, viral myocar-
ditis, diabetic heart failure, alcoholic cardiomyopathy, heart failure associated with cardiac storage disorders, diastolic
heart failure, systolic heart failure, acute phases of worsening heart failure, heart failure with preserved ejection fraction
(HFpEF), heart failure with reduced ejection fraction (HFrEF), chronic heart failure with reduced ejection fraction (HFrEF),
chronic heart failure with preserved ejection fraction (HFpEF), post myocardial remodeling, angina, hypertension,
pulmonary hypertension and pulmonary artery hypertension.

[0118] "Fibrotic disorders" encompasses diseases and disorders characterized by fibrosis, including among others the
following diseases and disorders: hepatic fibrosis, cirrhosis of the liver, NASH, pulmonary fibrosis or lung fibrosis, cardiac
fibrosis, endomyocardial fibrosis, nephropathy, glomerulonephritis, interstitial renal fibrosis, fibroticdamage resulting from
diabetes, bone marrow fibrosis and similar fibrotic disorders, scleroderma, morphea, keloids, hypertrophic scarring (also
following surgical procedures), naevi, diabetic retinopathy, proliferative vitreoretinopathy and disorders of the connective
tissue (for example sarcoidosis).

[0119] Relaxin-associated disorders include but are not limited to disorders of the cardiovascular system and fibrotic
disorders.
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[0120] The compounds of this invention can be administered by any suitable means, forexample, orally, such as tablets,
capsules (each of which includes sustained release or timed release formulations), pills, powders, granules, elixirs,
tinctures, suspensions (including nanosuspensions, microsuspensions, spray-dried dispersions), syrups, and emulsions;
sublingually; bucally; parenterally, such as by subcutaneous, intravenous, intramuscular, or intrasternal injection, or
infusion techniques (e.g., as sterile injectable aqueous or non-aqueous solutions or suspensions); nasally, including
administration to the nasal membranes, such as by inhalation spray; topically, such as in the form of a cream or ointment; or
rectally such as in the form of suppositories. They can be administered alone, but generally will be administered with a
pharmaceutical carrier selected on the basis of the chosen route of administration and standard pharmaceutical practice.
[0121] "Pharmaceutical composition" means a composition comprising a compound of the invention in combination with
at least one additional pharmaceutically acceptable carrier. A "pharmaceutically acceptable carrier" refers to media
generally accepted in the art for the delivery of biologically active agents to animals, in particular, mnammals, including, i.e.,
adjuvant, excipient or vehicle, such as diluents, preserving agents, fillers, flow regulating agents, disintegrating agents,
wetting agents, emulsifying agents, suspending agents, sweetening agents, flavoring agents, perfuming agents, anti-
bacterial agents, anti-fungal agents, lubricating agents and dispensing agents, depending on the nature of the mode of
administration and dosage forms.

[0122] Pharmaceutically acceptable carriers are formulated according to a number of factors well within the purview of
those of ordinary skill in the art. These include, without limitation: the type and nature of the active agent being formulated;
the subject to which the agent-containing composition is to be administered; the intended route of administration of the
composition; and the therapeutic indication being targeted. Pharmaceutically acceptable carriers include both aqueous
and non-aqueous liquid media, as well as a variety of solid and semi-solid dosage forms. Such carriers can include a
number of different ingredients and additives in addition to the active agent, such additional ingredients being included in
the formulation for a variety of reasons, e.g., stabilization of the active agent, binders, etc., well known to those of ordinary
skill in the art. Descriptions of suitable pharmaceutically acceptable carriers, and factors involved in their selection, are
found in a variety of readily available sources such as, for example, Allen, L.V,, Jr. et al., Remington: The Science and
Practice of Pharmacy (2 Volumes), 22nd Edition, Pharmaceutical Press (2012).

[0123] The dosage regimen for the compounds of the present invention will, of course, vary depending upon known
factors, such as the pharmacodynamic characteristics of the particular agent and its mode and route of administration; the
species, age, sex, health, medical condition, and weight of the recipient; the nature and extent of the symptoms; the kind of
concurrent treatment; the frequency of treatment; the route of administration, the renal and hepatic function of the patient,
and the effect desired.

[0124] By way of general guidance, the daily oral dosage of each active ingredient, when used for the indicated effects,
willrange between about 0.01 to about 5000 mg per day, preferably between about 0.1 to about 1000 mg per day, and most
preferably between about 0.1 to about 250 mg per day. Intravenously, the most preferred doses will range from about 0.01
to about 10 mg/kg/minute during a constant rate infusion. Compounds of this invention may be administered in a single
daily dose, or the total daily dosage may be administered in divided doses of two, three, or four times daily.

[0125] The compounds are typically administered in admixture with suitable pharmaceutical diluents, excipients, or
carriers (collectively referred to herein as pharmaceutical carriers) suitably selected with respect to the intended form of
administration, e.g., oral tablets, capsules, elixirs, and syrups, and consistent with conventional pharmaceutical practices.
[0126] Dosage forms (pharmaceutical compositions) suitable for administration may contain from about 1 milligram to
about 2000 milligrams of active ingredient per dosage unit. In these pharmaceutical compositions the active ingredient will
ordinarily be present in an amount of about 0.1-95% by weight based on the total weight of the composition. A typical
capsule for oral administration contains at least one of the compounds of the present invention (250 mg), lactose (75 mg),
and magnesium stearate (15 mg). The mixture is passed through a 60 mesh sieve and packed into a No. 1 gelatin capsule.
A typical injectable preparation is produced by aseptically placing at least one of the compounds of the present invention
(250 mg) into a vial, aseptically freeze-drying and sealing. For use, the contents of the vial are mixed with 2 mL of
physiological saline, to produce an injectable preparation.

[0127] The compounds may be employed in combination with other suitable therapeutic agents useful in the treatment
of diseases or disorders including: anti-atherosclerotic agents, anti-dyslipidemic agents, anti-diabetic agents, anti-
hyperglycemic agents, anti-hyperinsulinemic agents, anti-thrombotic agents, anti-retinopathic agents, anti-neuropathic
agents, anti-nephropathic agents, anti-ischemic agents, anti-hypertensive agents, anti-obesity agents, anti-hyperlipi-
demic agents, anti-hypertriglyceridemic agents, anti-hypercholesterolemic agents, anti-restenotic agents, anti-pancrea-
ticagents, lipid lowering agents, anorectic agents, memory enhancing agents, anti-dementia agents, cognition promoting
agents, appetite suppressants, agents for treating heart failure, agents for treating peripheral arterial disease, agents for
treating malignant tumors, and anti-inflammatory agents.

[0128] The additional therapeutic agents may include ACE inhibitors, B-blockers, diuretics, mineralocorticoid receptor
antagonists, ryanodine receptor modulators, SERCAZ2a activators, renin inhibitors, calcium channel blockers, adenosine
A1 receptor agonists, partial adenosine A1 receptor, dopamine p-hydroxylase inhibitors, angiotensin |l receptor antago-
nists, angiotensin Il receptor antagonists with biased agonism for select cell signaling pathways, combinations of
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angiotensin |l receptor antagonists and neprilysin enzyme inhibitors, neprilysin enzyme inhibitors, soluble guanylate
cyclase activators, myosin ATPase activators, rho-kinase 1 inhibitors, rho-kinase 2 inhibitors, apelin receptor agonists,
nitroxyl donating compounds, calcium-dependentkinase Il inhibitors, antifibrotic agents, galectin-3 inhibitors, vasopressin
receptor antagonists, FPR2 receptor modulators, natriuretic peptide receptor agonists, transient receptor potential
vanilloid-4 channel blockers, anti-arrhythmic agents, If "funny current" channel blockers, nitrates, digitalis compounds,
inotropic agents and B-receptor agonists, cell membrane resealing agents for example Poloxamer 188, anti-hyperlipi-
demic agents, plasma HDL-raising agents, anti-hypercholesterolemic agents, cholesterol biosynthesis inhibitors (such as
HMG CoA reductase inhibitors), LXR agonist, FXR agonist, probucol, raloxifene, nicotinic acid, niacinamide, cholesterol
absorption inhibitors, bile acid sequestrants, anion exchange resins, quaternary amines, cholestyramine, colestipol, low
density lipoprotein receptor inducers, clofibrate, fenofibrate, bezafibrate, ciprofibrate, gemfibrizol, vitamin B6, vitamin
B12, anti-oxidant vitamins, anti-diabetes agents, platelet aggregation inhibitors, fibrinogen receptor antagonists, aspirin
and fibric acid derivatives, PCSK9 inhibitors, aspirin, and P2Y12 Inhibitors such as Clopidogrel.

[0129] The additional therapeutic agents may also include nintedanib, Pirfenidone, LPA1 antagonists, LPA1 receptor
antagonists, GLP1 analogs, tralokinumab (IL-13, AstraZeneca), vismodegib (hedgehog antagonist, Roche), PRM-151
(pentraxin-2, TGF beta-1, Promedior), SAR-156597 (bispecific Mab IL-4&IL-13, Sanofi), simtuzumab ((anti-lysyl oxidase-
like 2 (anti-LOXL2) antibody, Gilead), CKD-942, PTL-202 (PDE inh./pentoxifylline/NAC oral control. release, Pacific
Ther.), omipalisib (oral PI3BK/mTOR inhibitor, GSK), IW-001 (oral sol. bovine type V collagen mod., ImmuneWorks),
STX-100 (integrin alpha V/ beta-6 ant, Stromedix/ Biogen), Actimmune (IFN gamma), PC-SOD (midismase; inhaled, LTT
Bio-Pharma / CKD Pharm), lebrikizumab (anti-IL-13 SC humanized mAb, Roche), AQX-1125 (SHIP1 activator, Aquinox),
CC-539 (JNK inhibitor, Celgene), FG-3019 (FibroGen), SAR-100842 (Sanofi), and obeticholic acid (OCA or INT-747,
Intercept).

[0130] Theabove othertherapeutic agents, when employed in combination with the compounds of the presentinvention
may be used, for example, in those amounts indicated in the Physicians’ Desk Reference, as in the patents set out above,
or as otherwise determined by practitioners in the art.

[0131] Particularly when provided as a single dosage unit, the potential exists for a chemical interaction between the
combined active ingredients. For this reason, when the compound of the present invention and a second therapeutic agent
are combined in a single dosage unit they are formulated such that although the active ingredients are combined in a single
dosage unit, the physical contact between the active ingredients is minimized (that is, reduced). For example, one active
ingredient may be enteric coated. By enteric coating one of the active ingredients, it is possible not only to minimize the
contact between the combined active ingredients, but also, it is possible to control the release of one of these components
in the gastrointestinal tract such that one of these components is not released in the stomach but rather is released in the
intestines. One of the active ingredients may also be coated with a material that affects a sustained-release throughout the
gastrointestinal tract and also serves to minimize physical contact between the combined active ingredients. Furthermore,
the sustained-released component can be additionally enteric coated such that the release of this component occurs only
in the intestine. Still another approach would involve the formulation of a combination product in which the one component
is coated with a sustained and/or enteric release polymer, and the other componentis also coated with a polymersuchas a
low viscosity grade of hydroxypropyl methylcellulose (HPMC) or other appropriate materials as known in the art, in order to
further separate the active components. The polymer coating serves to form an additional barrier to interaction with the
other component.

[0132] The compounds of the present invention are also useful as standard or reference compounds, for example as a
quality standard or control, in tests or assays involving RXFP1. Such compounds may be provided in a commercial kit, for
example, for use in pharmaceutical research involving RXFP1. For example, a compound of the presentinvention could be
used as areference in an assay to compare its known activity to a compound with an unknown activity. This would ensure
the experimenter that the assay was being performed properly and provide a basis for comparison, especially if the test
compound was a derivative of the reference compound. When developing new assays or protocols, compounds according
to the present invention could be used to test their effectiveness. The compounds of the present invention may also be
used in diagnostic assays involving RXFP1.

[0133] The present invention also encompasses an article of manufacture. As used herein, article of manufacture is
intended to include, but not be limited to, kits and packages. The article of manufacture of the presentinvention, comprises:
(a) a first container; (b) a pharmaceutical composition located within the first container, wherein the composition,
comprises a first therapeutic agent, comprising a compound of the present invention or a pharmaceutically acceptable
salt form thereof; and, (c) a package insert stating that the pharmaceutical composition can be used for the treatment of
dyslipidemias and the sequelae thereof. In another embodiment, the package insert states that the pharmaceutical
composition can be used in combination (as defined previously) with a second therapeutic agent for the treatment of
dyslipidemias and the sequelae thereof. The article of manufacture can further comprise: (d) a second container, wherein
components (a) and (b) are located within the second container and component (c) is located within or outside of the
second container. Located within the first and second containers means that the respective container holds the item within
its boundaries.
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[0134] The first container is a receptacle used to hold a pharmaceutical composition. This container can be for
manufacturing, storing, shipping, and/or individual/bulk selling. First container is intended to cover a bottle, jar, vial,
flask, syringe, tube (e.g., for a cream preparation), or any other container used to manufacture, hold, store, or distribute a
pharmaceutical product.

[0135] The second container is one used to hold the first container and, optionally, the package insert. Examples of the
second container include, but are not limited to, boxes (e.g., cardboard or plastic), crates, cartons, bags (e.g., paper or
plastic bags), pouches, and sacks. The package insert can be physically attached to the outside of the first container via
tape, glue, staple, or another method of attachment, or it can rest inside the second container without any physical means
of attachment to the first container. Alternatively, the package insertis located on the outside of the second container. When
located on the outside of the second container, it is preferable that the package insert is physically attached via tape, glue,
staple, or another method of attachment. Alternatively, it can be adjacent to or touching the outside of the second container
without being physically attached.

[0136] The packageinsertisalabel,tag, marker, etc. thatrecites information relating to the pharmaceutical composition
located within the first container. The information recited will usually be determined by the regulatory agency governing the
area in which the article of manufacture is to be sold (e.g., the United States Food and Drug Administration). Preferably, the
package insert specifically recites the indications for which the pharmaceutical composition has been approved. The
package insert may be made of any material on which a person can read information contained therein or thereon.
Preferably, the package insertis a printable material (e.g., paper, plastic, cardboard, foil, adhesive-backed paper or plastic,
etc.) on which the desired information has been formed (e.g., printed or applied).

CHEMICAL METHODS

[0137] The compounds of this invention can be made by various methods known in the art including those of the
following schemes and in the specific embodiments section. The structure numbering and variable numbering shown in
the synthetic schemes are distinct from, and should not be confused with, the structure or variable numbering in the claims
or the rest of the specification. The variables in the schemes are meant only to illustrate how to make some of the
compounds of this invention.

[0138] Itwill also be recognized that another major consideration in the planning of any synthetic route in this field is the
judicious choice of the protecting group used for protection of the reactive functional groups present in the compounds
described in this invention. An authoritative account describing the many alternatives to the trained practitioner is Greene,
T.W. et al., Protecting Groups in Organic Synthesis, 4th Edition, Wiley (2007)).

[0139] Abbreviations are defined as follows: "1 x" for once, "2 x" for twice, "3 x" for thrice, " °C" for degrees Celsius, "aq"
foraqueous, "eq" or "equiv." for equivalent or equivalents, "g" for gram or grams, "mg" for milligram or milligrams, "L" for liter
or liters, "mL" for milliliter or milliliters, "wL" for microliter or microliters, "N" for normal, "M" for molar, "nM" for nanomolar,
"pM" for picomolar, "mol" for mole or moles, "mmol" for millimole or millimoles, "min" for minute or minutes, "h" for hour or
hours, "rt" for room temperature, "RT" for retention time, "atm" for atmosphere, "psi" for pounds per square inch, "conc." for
concentrate, "aq" for "aqueous", "sat." for saturated, "MW" for molecular weight, "MS" or "Mass Spec" for mass
spectrometry, "ESI" for electrospray ionization mass spectroscopy, "LC-MS" for liquid chromatography mass spectro-
metry, "HPLC" for high pressure liquid chromatography, "RP HPLC" for reverse phase HPLC, "NMR" for nuclear magnetic
resonance spectroscopy, "SFC" for super critical fluid chromatography, "1H" for proton, "5 " for delta, "s" for singlet, "d" for
doublet, "t" for triplet, "q" for quartet, "m" for multiplet, "br" for broad, "Hz" for hertz, "MHz" for megahertz, and "o, "g", "R",
"S", "E", and "Z" are stereochemical designations familiar to one skilled in the art.

AcClI acetyl chloride

AcOH acetic acid

AIBN Azobisisobutyronitrile
Boc tert-butyloxycarbonyl
BulLi butyl lithium

DCE Dichloroethane

DCM Dichloromethane

DIEA diispropyl ethylamine
DMAP 4-dimethylamino pyridine
DMF Dimethylformamide
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(continued)

DPPA Diphenyl phosphoryl azide

Et,O diethyl ether

EtOAc Ethylacetate

EtOH Ethanol

HATU (1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate)
HMPA hexamethylphosphramide

IPA isopropanol

i-Pr Isopropyl

KHMDS potassium bis(trimethylsilyl)amide\

LDA lithium diisopropyl amide

MeCN Acetonitrile

MeOH Methanol

Me Methyl

NBS N-bromosuccinimide

NCS N-chlorosuccinimide

Pd/C palladium on carbon

pTsOH p-toluenesulfonic acid

PyBroP Bromotripyrrolidinophosphonium hexafluorophosphate
T3P 2,4,6-Tripropyl-1,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide
TBAF tetra-n-butyl ammonium fluoride

t-Bu tert-butyl

Teoc 2-(trimethyl silyl)ethyl

TFA trifluoro acetic acid

TFAA trifluoro acetic anhydride

THF Tetrahydrofuran

XPhos-Pd-G2 | 2nd generation XPhos precatalyst CAS no. 1310584-14-5
XPhos-Pd-G3 | 3rd generation XPhos precatalyst CAS no. 14445085-55-1

[0140] The following general methods were used in the exemplified examples, except where noted otherwise.
Purification of intermediates and final products was carried out via either normal or reverse phase chromatography.
Normal phase chromatography was carried out using prepacked SiO, cartridges eluting with either gradients of hexanes
and ethyl acetate or DCM and MeOH unless otherwise indicated. Reverse phase preparative HPLC was carried out using
C18 columns with UV 220 nm or prep LCMS detection eluting with gradients of Solvent A (90% water, 10% MeOH, 0.1%
TFA) and Solvent B (10% water, 90% MeOH, 0.1% TFA) or with gradients of Solvent A (95% water, 5% ACN, 0.1% TFA)
and Solvent B (5% water, 95% ACN, 0.1% TFA) or with gradients of Solvent A (95% water, 2% ACN, 0.1% HCOOH) and
Solvent B (98% ACN, 2% water, 0.1% HCOOH) or with gradients of Solvent A (95% water, 5% ACN, 10 mM NH,OAc) and
Solvent B (98% ACN, 2% water, 10 mM NH,OAc) or with gradients of Solvent A (98% water, 2% ACN, 0.1% NH,OH) and
Solvent B (98% ACN, 2% water, 0.1% NH,OH). Stereoisomer separations were achieved in > 95% ee or de.

[0141] LC/MS methods employed in characterization of examples are listed below.

Method A:
[0142]

Instrument: Waters Acquity coupled with a Waters MICROMASS® ZQ Mass Spectrometer
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Linear gradient of 2 to 98% B over 1 min, with 0.5 min hold time at 98% B UV visualization at 220 nm
Column: Waters BEH C18, 2.1 x 50 mm

Flow rate: 0.8 mL/min (Method A)

Mobile Phase A: 0.05% TFA, 100% water

Mobile Phase B: 0.05% TFA, 100% acetonitrile

Method B:
[0143]

Instrument: Shimadzu Prominence HPLC coupled with a Shimadzu LCMS-2020 Mass Spectrometer
Linear gradient of 0 to 100% B over 3 min, with 0.75 min hold time at 100% B UV visualization at 220 nm
Column: Waters Xbridge C18, 2.1 x 50 mm, 1.7 um particles

Flow rate: 1 mL/min

Mobile Phase A: 10 mM ammonium acetate, 95:5 water:acetonitrile

Mobile Phase B: 10 mM ammonium acetate, 5:95 water:acetonitrile

Method C:
[0144]

Instrument: Shimadzu Prominence HPLC coupled with a Shimadzu LCMS-2020 Mass Spectrometer
Linear gradient of 0 to 100% B over 3 min, with 0.75 min hold time at 100% B UV visualization at 220 nm
Column: Waters Xbridge C18, 2.1 x 50 mm, 1.7 um particles

Flow rate: 1 mL/min

Mobile Phase A: 0.1% TFA, 95:5 water:acetonitrile

Mobile Phase B: 0.1% TFA, 5:95 water:acetonitrile

Method D:
[0145]

Instrument: Waters Acquity coupled with a Waters MICROMASS® ZQ Mass Spectrometer

Linear gradient of 10% B to 98% B over 1 min, with 0.5 min hold time at 98% B UV visualization at 220 nm
Column: Waters Acquity GEN C18, 2.1 x 50 mm, 1.7 um particles

Flow rate: 1 mL/min

Mobile Phase A: 0.05% TFA, 100% water

Mobile Phase B: 0.05% TFA, 100% acetonitrile

[0146] NMR Employed in Characterization of Examples. TH NMR spectra were obtained with Bruker or JEOL® Fourier
transform spectrometers operating at frequencies as follows: "H NMR: 400 MHz (Bruker or JEOL®) or 500 MHz (Bruker or
JEOL®). Spectra data are reported in the format: chemical shift (multiplicity, coupling constants, number of hydrogens).
Chemical shifts are specified in ppm downfield of a tetramethylsilane internal standard (5 units, tetramethylsilane =0 ppm)
and/or referenced to solvent peaks, which in TH NMR spectra appear at 2.51 ppm for DMSO-dg, 3.30 ppm for CD;0D, 1.94
ppm for CD5;CN, and 7.24 ppm for CDCls.

[0147] Syntheses of key norbornyl intermediates are outlined in Schemes I-XI. Norbornyl intermediates can be made
with isopropylidene bridgehead substitution as described in Scheme 1, starting from I-1. Diels-Alder cyclization with maleic
anhydride furnished compound I-2, which was reduced and anhydride opened with methanol to yield I-3. Curtius reaction
with DPPA on the free acid in the presence of trimethylsilylethanol produced I-4. Enatiomers of I-4 were separated and the
trimethylsilylcarbamate was cleaved with TFA and the amine reprotected as the trifluoroacetamide I-5. The methyl ester
was converted to the amide via treatment with 4-fluoro-3-trifluoromethylaniline and trimethyl aluminum to furnish I-6.
Deprotection of the trifluoroacetamide using K,CO5; and MeOH produced amine I-7.
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[0148] Intermediatel-2: At0 °C, into the reaction vessel was added Et,0O (100 mL), 5-(propan-2-ylidene)cyclopenta-1,3-
diene (10g, 94 mmol), and furan-2,5-dione (10 g, 100 mmol). The reaction mixture was stirred at 0 °C for 18 h, concentrated
under reduced pressure and purified via silica gel chromatography to provide 1-2 (3.74 g, 18.3 mmol, 19.0% yield).
Intermediate I-2 is a known compound; please see: PCT Int. Appl., 2011163502, 29 Dec 2011.

[0149] Intermediate|-3: Into the reaction vessel was added -2 (2.74 g, 13.4 mmol), EtOAc (100 mL), pyridine (0.540 mL,
6.71 mmol), and Pd/C (70 mg, 0.070 mmol). The reaction mixture was stirred at 23 °C under 1 atm H, (H, balloon) for 60
min filtered through Celite, and concentrated under reduced pressure. The residue was dissolved in MeOH (50 mL) and
heated at 50 °C for 12 h. The solution was concentrated under reduced pressure (azeotroped with toluene 3 x 15 mL) to
produce I-3 (3.21 g, 13.5 mmol, 100% yield) that was used without further purification.

[0150] Intermediate I-4: Into the reaction vessel was added I-3 (3.21 g, 13.5 mmol), Et3N (3.38 mL, 24.2 mmol), toluene
(75 mL), and diphenylphosphoryl azide (4.35 mL, 20.2 mmol). The reaction mixture was stirred at 23 °C for 1 h and
subsequently heated at 85 °C for 30 min. 2-(trimethylsilyl)ethanol (4.83 mL, 33.7 mmol) was added to the reaction mixture
and, after stirring at 85 °C for 66 h, the reaction mixture was allowed to cool to 23 °C and purified via silica gel
chromatography to provide racemic I-4 (3.71 g, 10.5 mmol, 78% yield) LC-MS RT = 1.25 min; (M+H) = 354.1. Method
A. Racemic I-4 was separated into individual enantiomers using chiral SFC. Preparative chromatographic conditions:
Instrument: Thar 350 SFC; Column: Whelko-RR, 5 x50 cm, 10 micron; Mobile phase: 13% IPA/87% CO,; Flow conditions:
300 mL/min, 100 Bar, 35 °C; Detector wavelength: 220 nm; Injections details: 4 injections of 3.5 mL of 59 g / 490 mL
MeOH:DCM (4:1) 120 mg/mL in IPA. Analytical chromatographic conditions: Instrument: Thar analytical SFC; Column:
Whelko-RR (0.46 x 25 cm, 5 micron; Mobile phase: 5% IPA/95% CO,; Flow conditions: 3 mL/min, 140 Bar, 40 °C; Detector
wavelength: 200-400 nm UV; RT =3.50 Peak#1, 4.42 Peak #2. Intermediate I-4 product Peak #1 was collected and carried
forward to produce chiral I-5.

[0151] Intermediate I-5: Peak #1 of intermediate I-4 (2.87 g, 8.12 mmol) was dissolved in 10:1 DCM/TFA and stirred at rt
for 72 h. The reaction mixture was concentrated under reduced pressure to generate (1R,2S,3R,4R)-methyl 3-ami-
no-7-(propan-2-ylidene)bicyclo[2.2.1]heptane-2-carboxylate (1.699 g, 8.120 mmol, 100 % yield) which was used without
further purification. To (1R,2S,3R,4R)-methyl 3-amino-7-(propan-2-ylidene)bicyclo[2.2.1]heptane-2-carboxylate (1.7 g,
8.1 mmol) was added DCM (41 mL) and the flask was cooled to 0 °C via anice bath. TFAA (1.26 mL, 8.90 mmol) and DIEA
(5.7 mL, 33 mmol) were added. The reaction mixture was allowed to warm to 23 °C and stirred for 30 min. Saturated
NaHCO; (50 mL) was added to the reaction mixture and the solution extracted with EtOAc (3 x 50 mL). The combined
organic portions were dried over Na,SO, filtered and concentrated under reduced pressure to afford I-5 (2.48 g, 8.12
mmol, 100% yield) that was used without further purification. LC-MS RT = 1.11 min; MS (ESI) m/z=306.1 (M+H)*; Method
A

[0152] Intermediate I-6: To a solution of intermediate I-5 (2.7 g, 8.8 mmol) in toluene (88 ml) was added trimethyla-
luminum (26.5 mmol) premixed with 4-fluoro-3(trifluoromethyl)aniline (29.2 mmol) as a solution in toluene (0.275 M in
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amine, 0.25 M in trimethylaluminum). The reaction mixture was stirred at 60 °C for 30 min. On cooling to rt, the reaction
mixture was diluted with EtOAc (100 mL) and sat. Rochelle’s salt (100 mL) added. The aqueous portion was extracted with
EtOAc (3x 75 mL). The combined organic portion was dried over Na,SO,, filtered, concentrated under reduced pressure,
and subjected tosilica gel chromatography purification and the residue further purified by preparative reverse phase HPLC
to yield (1R,2S,3R,4R)-N-(4-fluoro-3-(trifluoromethyl)phenyl)-7-(propan-2-ylidene)-3-(2,2,2-trifluoroacetamido)bicyclo
[2.2.1]heptane-2-carboxamide 1-6 (2.5 g, 5.5 mmol, 63 % yield) as a yellow foam. LC-MS RT = 1.20 min; MS (ESI)
m/z = 453.0 (M+H)*; Method A.

[0153] Intermediate I-7: Intermediate I-6 (133 mg, 0.290 mmol) was dissolved in water (2.9 mL) and MeOH (2.9 mL),
then K,CO4 (2.03 g, 1.47 mmol) was added. The reaction mixture was stirred at 40 °C for 4 h, then partitioned between
water (5 mL) and extracted with EtOAc (3 x 10 mL). The combined organic extracts were dried over Na,SO, filtered and
concentrated under reduced pressure to afford 1-7 (105 mg, 0.290 mmol, 100% yield) that was used without further
purification. LC-MS RT = 0.82 min; MS (ESI) m/z = 357.1 (M+H)*; Method A.

Scheme la

[0154] The norbornylintermediate lla-8 could also be prepared by the general route shown in Scheme la from furan-2,5-
dione and ferrocenium hexafluorophosphate. Diels Alder condensation, followed by hydrolysis to lla-2, Curtius rearran-
gement to the intermediate amine which was reduced under hydrogenation conditions and subsequently protected to
generate intermediate |la- 3. Cleavage of the benzyl ester and cross coupling to NHR R, generated intermediates with the
general structure Ila-5. Conversion of the C7 hydroxy group to the ketone followed by Wittig olefination generated major
isomer intermediate lla-8. The major isomer was separated from the minor isomer by chromatography and the racemate
separated into enantiopure Ila-8 (-).

38



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

O, (air)
O MeCNiwater OH BnOH, oH
| - {(100: 0.01) 0 DMAP, Hunig's base 9]
* I”,/ ' 'u,/
Fe PFs + [0 A7 g L7 Lo
O r J/~OH
o] o]
lla -1 lla -2
H
DPPA, EtN, il % NR;R,
3 I’ o) "y
tOl, 80 °C / .., OBn "u< A ’\<
T™S NH A
o] va
0 o= ™S 0”0
o—/_ T™S
lla-3 lla -4 lla -5
+ Br
OH 1. Oxalyl chloride PhsP” Br
1. TFA (20%), DCM DMSO
2 TFAA _ NR{R; 2 EtN NaHMDS, THF
3. NaOH (aq.), THF " ,,”<NR1R2 78 °C tort
O /" .
)\ ‘NHO
F
0~ CF; oéI\CFs lla -7
lla -6
H
Br H H Br Bram®
Chiral SFC
NR4R
,”’\<NR1R2 ' (NR1R2 - = ,,”\( 1R2
“ 0 + \ KRS
3 NH
j‘\H NHO
07 CF
07 CF,4 OéI\CFe, 3
lla -8 lla -8 (-
Major Minor Major

[0155] Schemellutilizes elaboration via ozonolysis and Horner-Wadsworth Emmons (although functionalizations could
proceed with a variety of reagents such as alkyl lithium, alkyl magnesium, Wittig reaction, not limited to these) and a
bridgehead substituted olefinic bromide that allows for Suzuki cross-coupling reactions on more advanced intermediates.
This scheme demonstrates this process on more advanced intermediates that contain substituted heteroaryl functionality
at the R3 position.
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[0156] Intermediate lI-1 Into the reaction vessel was added intermediate I-6 (110 mg, 0.243 mmol) and EtOAc (2 mL).
The reaction mixture was cooled to -78 °C and O3 was bubbled through the solution until the solution became pale
purple/blue. N, was subsequently bubbled through the solution at -78 °C to remove excess O3 (solution became
colorless). Dimethyl sulfide (0.43 mL, 4.8 mmol) was subsequently added at -78 °C and the reaction mixture was allowed
to warm to rt and stirred at rt for 12h. After concentrating under reduced pressure, the residue was dissolved in EtOAc and
filtered through silica gel to generate(1R,2S,3R,4S)-N-(4-fluoro-3-(trifluoromethyl)phenyl)-7-oxo-3-(2,2,2-trifluoroaceta-
mido)bicyclo[2.2.1]heptane-2-carboxamide after removal of solvent under reduced pressure, (lI-1, 101 mg, 0.237 mmol,
97.0 % yield). 'TH NMR (500 MHz, CDCl5) § 9.61 (br d, J=6.3 Hz, 1H), 7.76 (dd, J=5.9, 2.6 Hz, 1H), 7.71 (dt, J=8.9, 3.4 Hz,
1H), 7.66 (s, 1H), 7.23 (t, J=9.4 Hz, 1H), 4.70 (dt, J=10.3, 5.3 Hz, 1H), 3.33 (dd, J=10.5, 4.4 Hz, 1H), 2.54 (t, J=4.3 Hz, 1H),
2.42 (t, J=4.1 Hz, 1H), 2.20 - 2.10 (m, 1H), 2.06 - 1.99 (m, 1H), 1.96 - 1.81 (m, 2H).

[0157] Intermediate lI-2: Into the reaction vessel was added bromo(methyl)triphenylphosphorane (419 mg, 1.17 mmol)
(fine powder by grinding the commercial material) and THF (7 mL). The reaction mixture was cooled to-78 °C and KHMDS
(1.2 mL, 1.2 mmol) was added. The reaction mixture was allowed to stir vigorously at-78 °C for 30 min and II-1 (100 mg,
0.24 mmol) was added at-78 °C. After stirring at-78 °C for a further 10 min, the reaction mixture was allowed to warm to 23
°C and stirred for a further 1.5 h. The reaction mixture was cooled to -40 °C and quenched by the addition of sat. NaHCO5.
The resulting solution was extracted with EtOAc. The combined organic portion was dried over Na,SO,, filtered,
concentrated under reduced pressure, and purified via silica gel chromatography to produce 1I-2 (71 mg, 0.17 mmol,
71% yield). LCMS RT = 1.16 min; (M+H) = 425.0; Method A.

[0158] Intermediates II-3 and lI-4: Into the reaction vessel was added ll-2 (71 mg, 0.17 mmol), DCM (3 mL), and Br, (0.03
mL, 0.6 mmol). The reaction mixture was stirred at 23 °C for 20 min and concentrated under reduced pressure utilizing a
trap with sat. Na,S,04 to quench excess Br,. The resulting dibromide was dissolved in THF (3 mL). After cooling to-78 °C,
KHMDS (1.0 mL, 1.0 mmol) was added. The reaction mixture was keptat-78 °C for 12 h and -40 °C for 2 h, quenched by the
addition of sat. NaHCO4 at-40 °C, and the resulting solution extracted with EtOAc. The organic phase was collected, dried
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overNa,SQ,, filtered, concentrated under reduced pressure, and purified via silica gel chromatography to produce ll-4 (27
mg, 0.050 mmol, 32% yield) (peak2). LCMS RT = 1.19 min; (M+H) = 504.9; Method A. and the corresponding E-isomer lI-3
(28 mg, 0.06 mmol, 33% yield) (peak 1).

[0159] Racemic llI-4 (4 grams) was produced as outlined above and separated into individual enantiomers using chiral
SFC. Preparative chromatographic conditions: Instrument: Thar 350 SFC; Column: Chiralcel OD-H, 5 x 50 cm, 5 micron;
Mobile phase: 20% MeOH/80% CO,; Flow conditions: 340 mL/min, 100 Bar, 35 °C; Detector wavelength: 220 nm;
Injections details: 3.75 mL of 30 mg/mL in MeOH. Peak # 1 RT = 7.81 min, Peak #2 RT = 10.97 min. Peak #1 of II-4 (1.9
grams) was collected and carried forward to produce chiral I1I-5.

[0160] Intermediate II-5: Into the reaction was added MeOH (3 mL) and AcClI (0.3 mL, 4.2 mmol). After stirring for 5 min,
chiral Peak #1 1I-4 (75 mg, 0.15 mmol) was added and the reaction mixture was stirred at 40 °C for 48 h. The reaction
mixture was concentrated under reduced pressure produced II-5 (67 mg, 0.16 mmol, 100%) that was used without further
purification. LC-MS RT = 0.78 min; (M+H) = 408.9; Method A.

[0161] Scheme Ill demonstrates the diversification possible with a variety of reagents for example, alkyl lithium, alkyl
magnesium, Wittig reaction, Horner-Wadsworth Emmons, but not limited to these.

Scheme II1
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[0162] Intermediate llI-1: In to the reaction vessel was added diethyl benzylphosphonate (375 mg, 1.64 mmol) and THF
(10 mL). The reaction mixture was cooled to-78 °C and KHMDS (1.6 mL, 1.6 mmol) was added. This reaction mixture was
stirred at -78 °C for 10min and intermediate 1l-1 (140 mg, 0.328 mmol) was added. After 20 min, the reaction mixture was
allowed to warm to rt and stirred at rt for 2h. The reaction mixture was quenched by the addition of sat NaHCO and the
solution extracted with EtOAc. The combined organic portion was dried over Na,SO,, filtered, concentrated, and
subjected to silica gel chromatography purification to the E-isomer byproduct (111 mg, 0.222 mmol, 67.5 % yield) and
(1R,2S,3R,4R,Z)-7-benzylidene-N-(4-fluoro-3-(trifluoromethyl)phenyl)-3-(2,2,2-trifluoroacetamido)bicyclo[2.2.1]hep-
tane-2-carboxamide (ll-1, 49 mg, 0.098 mmol, 30 % yield). RT = 1.23 min; MS (ESI) m/z = 501.1 (M+H)*; Method A.
[0163] Intermediate lll-2: To a vial containing MeOH (3 mL) cooled to 0 °C (ice/water bath) was added acetyl chloride (0.3
mL, 4 mmol) dropwise. The resulting solution was stirred at rt for 10 min, then was added to 1ll-1 (94 mg, 0.19 mmol). The
reaction mixture was stirred at 40 °C for 48 h and concentration under reduced pressure afforded (1R,2S,3R,4R)-3-
amino-7-((Z)-benzylidene)-N-(4-fluoro-3-(trifluoromethyl)phenyl)bicyclo[2.2.1]heptane-2-carboxamide (llI-2, 73 mg,
0.18 mmol, 96 % yield). RT = 0.87 min; MS (ESI) m/z=405.1 (M+H)*; Method A which was used without further purification
[0164] Scheme IV demonstrates installation of cycloalkyl and heterocycle bridgehead functionality in similar manner as
scheme ll, in this example, isoxazole and cyclopropyl groups, but not limited to these groups.
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[0165] Intermediate IV-1: Into the reaction vessel containing lI-4 (125 mg, 0.250 mmol) was added 4-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)isoxazole (125 mg, 0.610 mmol), PdCl,(dppf)-CH,Cl, adduct (50.7 mg, 0.0620 mmol),
and Na,CO3 (1.5 mL, 3.00 mmol). The reaction mixture was degassed with nitrogen for 3 min, sealed, and stirred at 60 °C
for 2 h. After cooling to 23 °C, the reaction mixture was extracted with EtOAc, dried over Na,SO,, concentrated under
reduced pressure, and purified via silica gel chromatography to produce IV-1 (100 mg, 0.21 mmol, 83% yield). LC-MS RT =
1.07 min; MS (ESI) m/z = 492.1 (M+H)*; Method A.

[0166] Intermediate IV-2: Intermediate IV-2 was prepared from IV-1 in the same manner as intermediate llI-2 in scheme
Il (67 mg, 0.16 mmol, 100% yield). RT = 0.76 min; MS (ESI) m/z = 396.0 (M+H)*; Method A.

[0167] Intermediate IV-3: Intermediate IV-3 was prepared from lI-4 in the same manner as intermediate IV-1 in scheme
IV (5.1 mg, 0.01 mmol, 23% yield). RT = 1.21 min; MS (ESI) m/z = 465.1 (M+H)*; Method A.

[0168] Intermediate IV-4: Intermediate IV-4 was prepared from IV-3 in the same manner as intermediate I-7 in scheme |
(4.0 mg, 0.01 mmol, 100% yield). RT = 0.84 min; MS (ESI) m/z = 369.1 (M+H)*; Method A.

[0169] Scheme V demonstrates functionalizing the C7 position with a trifluoromethyl group.

Scheme V
F\\\
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CFS CF3
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[0170] Intermediate V-1: Intermediate V-1 was prepared from lI-4. To a 250 mL round bottom flask charged with methyl
2,2-difluoro-2-(fluorosulfonyl)acetate (2.5 mL, 20 mmol) in anhydrous DMF (50 mL) was added dropwise via dropping
funnel to a suspension of ll-4 and Cul (2.3 g, 12 mmol) in anhydrous DMF (100 mL) and HMPA (8.0 mL, 19 mmol) and the
reaction mixture heated at 75 °C under an inert nitrogen atmosphere for 16 h. The cooled reaction mixture was filtered and
purified by silica gel chromatography to produce V-1 (3.0 g, 6.1 mmol, 77% yield). 1H NMR (500 MHz, CDCl5) 5 9.38 (brd,
J=6.1Hz, 1H),7.77-7.69 (m, 2H), 7.46 (s, 1H), 7.24 (t, J=9.1 Hz, 1H), 5.62 (q, J=7.2 Hz, 1H), 4.50 (dt, J=10.5, 5.3 Hz, 1H),
3.50-3.42 (m, 1H), 3.13 - 3.04 (m, 1H), 2.89 (t, J=4.0 Hz, 1H), 2.02 - 1.90 (m, 2H), 1.76 - 1.60 (m, 2H).

[0171] Intermediate V-2: Intermediate V-2 was prepared from V-1. MeOH (1.5 mL) and acetyl chloride (2.1 mmol) were
chargedinto a2 dram vial and stirred at 23 °C for 5 min. V-1 was added to the reaction vial and the contents heated at40 °C
for 24 h. Concentration with a stream of nitrogen gave V-2 as the HCl salt which was used without further purification. LC-
MS RT = 0.75 min; MS (ESI) m/z = 397.1 (M+H)*; Method A.

[0172] Scheme VIdemonstrates a general method of preparing heterocyclic carboxylic acids for amide to coupling with
intermediates for example, V-2 utilizing coupling agents such as HATU (not limited to). Additionally the carboxylic acids
can be assembled in an alternate order or using an alternate protection strategy.
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[0173] Intermediate VI-1: A 20 mL vial was charged with methyl 5-bromo-2-methoxynicotinate (0.150 g, 0.610 mmol), 3-
borono-4-fluorobenzoic (0.168 g, 0.910 mmol), Pd(OAc), (0.013 g, 0.061 mmol), K,CO5 (0.253 g, 1.80 mmol), followed by
water (0.120 mL), and DMF (6 mL). The reaction mixture was stirred for 18 h at 23 °C. After quenching the reaction mixture
by the addition of HCI (20 mL, 1.0 M) and extracting with ethyl acetate (3 x 20 mL), the combined organic portion was dried
over Na,SO, filtered and concentrated under reduced pressure. The residue was purified via preparative RP-HPLC to
produce intermediate VI-1 (120 mg, 0.41 mmol, 67% yield). LC-MS RT = 0.82 min; MS (ESI) m/z =306.1 (M+H)*; Method
A

[0174] Intermediate VI-2: To a 20 mL vial charged with VI-1 (0.120 mg 0.41 mmol) in toluene (4 mL), was added 1,1-di-
tert-butyoxy-N,N-dimethylmethanamine (0.49 mL, 2.0 mmol). The reaction mixture was heated at 40 °C for 2 days. The
reaction mixture was concentrated under reduced pressure onto silica gel and purified by normal phase column
chromatography to give VI-2 (110 mg, 0.31 mmol, 76%). LC-MS RT = 1.15 min; MS (ESI) m/z = 362.1 (M+H)*; Method
A.

[0175] Intermediate VI-3: To a vial containing VI-2 (56 mg, 0.16 mmol) in THF (0.89 mL)/water (0.44 mL)/MeOH (0.22
mL)was added a 1N aqueous solution of lithium hydroxide (1N, 0.78 mL, 0.78 mmol) and the reaction mixture was stirred at
rtfor 18 hr, then diluted with 1N HCI (5 mL) and the solution extracted with EtOAc (3 x 5 mL). The combined organic portions
were dried over Na,SO, filtered and concentrated under reduced pressure to afford 5-(5-(tert-butoxycarbonyl)-2-
fluorophenyl)-2-methoxynicotinic acid (54 mg, 0.16 mmol, 100 % yield). LC-MS RT = 1.02 min; MS (ESI) m/z = 348.1
(M+H)*; Method A.

[0176] Alternatively various heteroaryl halides and aryl boronic acid or ester could be cross coupled by the general route
shown in Scheme VI to yield aryl-pyrimidine and isomeric pyridines, for example but not limited to. In addition, cross
coupling may be accomplished with aliphatic groups via Sonogashira conditions employing the appropriate alkyne,
Pd(PPhjz),, Cul, and triethylamine followed by subsequent reduction with Pd/C and hydrogen and hydrolysis with lithium
hydroxide as demonstrated in scheme VI

Scheme VII
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[0177] Intermediate VII-1: To a slurry of methyl 5-bromo-2-methoxynicotinate (0.50 g, 2.0 mmol) in TEA (20 mL) was
added propargyl alcohol (0.15 mL, 2.5 mmol), Pd(PPhs), (0.047 g, 0.041 mmol), and Cul (3.9 mg, 0.020 mmol). The
reaction mixture was degassed, and heated at 80 °C under N, for 16 h. The reaction solution was partitioned between
EtOAc and water and the organic layer was separated and dried over Na,SO,. The fluid was decanted and concentrated
under reduced pressure and the residue purified by silica gel chromatography to furnish methyl 5-(3-hydroxyprop-1-yn-1-
yl)-2-methoxynicotinate (300 mg, 1.4 mmol, 68 % yield): 'TH NMR (500 MHz, CDCl5)  8.40 (d, J=2.3 Hz, 1H), 8.22 (d, J=2.4
Hz, 1H), 4.52 (d, J=6.3 Hz, 2H), 4.08 (s, 3H), 3.93 (s, 3H), 1.69 (t, J=6.2 Hz, 1H). MS (ESI) m/z 222.2 (M+H).

[0178] Intermediate VII-2: To a solution of VII-1 (0.16 g, 0.72 mmol) dissolved in ethanol (7 mL) was added Pd-C 10% wt.
(0.077 g, 0.072 mmol) and hydrogen introduced at ambient pressure via balloon for 16 h. The reaction solution was filtered
and concentrated under reduced pressure to furnish methyl 5-(4-hydroxypropyl)-2-methoxynicotinate which is contami-
nated with over reduction product methyl 2-methoxy-5-propylnicotinate which used without further purification (0.65 g, 2.7
mmol, 65 % yield). MS (ESI) m/z 226.1 (M+H).

[0179] Intermdiate VII-3: To a solution of methyl VII-2 (0.022 g, 0.099 mmol) dissolved in THF (0.8 mL) and water (0.2
mL) was added lithium hydroxide monohydrate (4 mg, 0.1 mmol) and stirred 16 h. The reaction was neutralized by the
addition of 1M HCI and extracted into EtOAc. The organic layer was separated, dried over Na,SO,, and the fluid was
decanted and concentrated under reduced pressure. The residue was used without further purification: 5-(3-hydro-
xypropyl)-2-methoxynicotinic acid (0.02 g, 0.1 mmol, 100 % yield). MS (ESI) m/z 222.2 (M+H).

Scheme VIII

F Boc,O, DMAP
H
F iPr,NEt DCM

F RNH,
F DCM

HCI R3COOH, HATU
—_— :
Dioxane MeCN, DIEA
VIII-3 Viii-4 examples

[0180] Scheme VIl demonstrates a general route to amides from generic aniline amide VIII-1. Analogs were prepared
by activating amine VIII-1 with Boc,0 in the presence of DMAP, and subsequently displacing the activated amide, VIII-2
with an amine. Further derivitizes are prepared by treatment of VIII-3 with acid, and subsequent amide bond formation is
prepared between amine VIII-4 and a carboxyllic acid with cross coupling reagents, for example HATU, but not limited to.
Examples

Example 1

[0181]
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[0182] 5-bromo-N-[(2R,3S)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]lcarbamoyl}-7-(propan-2-ylidene)bicyclo[2.2.1]hep-
tan-2-yl]-2-methoxypyridine-3-carboxamide: Into the reaction vessel was added intermediate I-7 (12 mg, 0.077 mmol), 5-
bromo-2-methoxynicotinic acid (18 mg, 0.077 mmol), MeCN (2.3 mL), DIEA (0.04 mL, 0.3 mmol), and HATU (53 mg, 0.14
mmol). The reaction mixture was stirred at RT for 3 hr, concentrated under reduced pressure, and subjected to HPLC
purification to afford 1 (24 mg, 0.042 mmol, 60 % yield). TH NMR (500 MHz, DMSO-d6) § 10.57 (brs, 1H), 10.01 (brd, J=6.7
Hz, 1H), 8.44 (brd, J=2.4 Hz, 1H),8.32 (brd, J=2.1 Hz, 1H),8.23-8.17 (m, 1H), 7.83-7.76 (m, 1H), 7.48 (brt, J=9.6 Hz, 1H),
4.34-4.25(m, 1H),4.05(s, 3H), 3.12-3.06 (m, 1H), 3.06 - 3.00 (m, 1H), 2.95-2.89 (m, 1H), 1.80- 1.63 (m, 8H), 1.40-1.28
(m, 2H). LC-MS RT: 2.89 min; MS (ESI) m/z = 570.2 (M+H)+; Method B.

Example 20
[0183]
Me Me
\ H CF3
N
o,
L
O
OMe
7\
— N
HO,C

[0184] Procedure for 4-(5-{[(2R,3S)-3-{[4-fluoro-3-(trifluoromethyl)phenyllcarbamoyl}-7-(propan-2-ylidene)bicyclo
[2.2.1]heptan-2-yl]carbamoyl}-6-methoxypyridin-3-yl)benzoic acid: To a vial was added example 1 (4.4 mg, 0.026 mmol),
4-boronobenzoic acid (4.4 mg, 0.026 mmol), 0.5 Maqueous K;PO, (0.07 mL, 0.04 mmol), THF (0.3 mL), and Xphos Pd G2
(1.4 mg, 1.8 uwmol). The reaction mixture was heated under microwave irradiation at 100 °C for 30 min, then cooled to RT,
partitioned between water (5 mL) and extracted with EtOAc (3 x 5 mL). The combined organic portions were dried over
Na,SO,, filtered, concentrated and purified by HPLC to afford 20 (7.8 mg, 0.013 mmol, 71 % yield). "H NMR (500 MHz,
DMSO-d6) & 10.58 (brs, 1H), 10.04 (brd, J=6.9Hz, 1H), 8.72 (brs, 1H), 8.57 (brs, 1H), 8.24 (brd, J=3.9Hz, 1H), 8.03 (brd,
J=8.1Hz, 2H), 7.82 (brd, J=7.7 Hz, 3H), 7.49 (br t, J=9.7 Hz, 1H), 4.36 (br s, 1H), 4.13 (s, 3H), 3.12 (br d, J=10.9 Hz, 1H),
3.08-3.03(m, 1H),2.98-2.93(m, 1H),1.85-1.78 (m, 1H),1.77-1.70 (m, 7H), 1.41-1.31 (m, 2H). LC-MS RT: 2.11 min; MS
(ESI) m/z = 612.2 (M+H)+; Method C.

Example 21

[0185]
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[0186] 4-fluoro-3-(5-{[(2R,3S)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]carbamoyl}-7-(propan-2-ylidene)bicyclo[2.2.1]
heptan-2-yllcarbamoyl }-6-methoxypyridin-3-yl)benzoic acid was prepared in a similar manner to example 20 substituting
3-borono-4-fluorobenzoic acid for 4-boronobenzoic acid. 21 (4.1 mg, 5.80 wmol, 30.1 % yield)."TH NMR (500 MHz, DMSO-
d6) 5 10.59 (brs, 1H), 10.06 (br d, J=6.6 Hz, 1H), 8.56 (br s, 1H), 8.45 (brs, 1H), 8.23 (br d, J=4.5 Hz, 1H), 8.13-8.04 (m,
1H), 8.03-7.98 (m, 1H), 7.87-7.79 (m, J=2.9Hz, 1H), 7.53-7.43 (m, 2H), 4.41-4.29 (m, 1H), 4.14 (s, 3H), 3.21-3.09 (m,
1H), 3.08 - 3.03 (m, 1H), 2.98-2.92 (m, 1H), 1.85-1.78 (m, 1H), 1.77 - 1.68 (m, 7H), 1.41-1.32 (m, 2H). LC-MS RT: 2.11
min; MS (ESI) m/z = 630.5 (M+H)+; Method B.

Example 26
[0187]
0O
1
N\\
\ H CF3
N
v
L
0
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Intermediate 26-1

OH
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[0188] To a vial was added methyl 6-bromo-3-methoxypyrazine-2-carboxylate (0.10 g, 0.41 mmol), 3-borono-4-
fluorobenzoic acid (0.10 g, 0.61 mmol), Pd(OAc), (9 mg, 0.04 mmol), K,CO4 (0.170 g, 1.2 mmol) followed by H,O
(0.080 mL, 4.5 mmol), and DMF (4 mL). The reaction was degassed with nitogren for 2 min, then stirred for 18 h atrt. The
reaction mixture was diluted with water and extracted with EtOAc (3 x 10 mL). The combined organic layers were dried over
Na,SO,, concentrated under reduced pressure, and the resulting residue was purified by HPLC to afford 4-fluoro-3-(5-
methoxy-6-(methoxycarbonyl)pyrazin-2-yl)benzoic acid (37 mg, 0.12 mmol, 30 % yield). MS (ESI) m/z 307.0 (M+H)*.

Intermediate 26-2

OMe 0~
o7 N
N

O\{/

0O

[0189] To avial containing 26-1 (0.038 g, 0.12 mmol) suspended in toluene (1.3 mL) was added 1,1-di-tert-butoxy-N,N-
dimethylmethanamine (0.15 mL, 0.62 mmol). The reaction mixture was heated to 40 °C for 5 hr. The reaction was

concentrated onto silica gel, then purified by silica gel chromatography to afford methyl 6-(5-(tert-butoxycarbonyl)-2-
fluorophenyl)-3-methoxypyrazine-2-carboxylate (29 mg, 0.080 mmol, 65 % yield). MS (ESI) m/z 363.1 (M+H)*.

Intermediate 26-3

OH 07

0”7 N

N~
F

O\{/

0O

[0190] To a vial containing 26-2 (0.029 6g, 0.080 mmol) dissolved in THF (0.45 mL)/Water (0.2 mL)/MeOH (0.1 mL) was
added lithium hydroxide (0.4 mL, 1M, 0.4 mmol), and the reaction mixture was stirred at rt for 18 hrs, then partitioned
between 1N HCI (5 mL) and extracted with EtOAc (3 x 5 mL). The combined organic layers were dried over Na,SOy,,
filtered, and concentrated under reduced pressure to produce 6-(5-(tert-butoxycarbonyl)-2-fluorophenyl)-3-methoxypyr-
azine-2-carboxylic acid (28 mg, 0.080 mmol, 100 % vyield). MS (ESI) m/z 349.1 (M+H)*.

[0191] Example 26: To a solution of IV-2 (10 mg, 0.025 mmol), 26-3 (11 mg, 0.030 mmol), MeCN (0.25 mL), and DIEA
(0.02 mL, 0.09 mmol) was added HATU (11 mg, 0.028 mmol). The reaction mixture was stirred at rt for 3 h, concentrated
under reduced pressure and redissolved in 20% TFA in DCM (1 mL). The reaction was stirred at rt for 5 h, then
concentrated under reduced pressure and purified by HPLC to afford 4-fluoro-3-(6-(((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(tri-
fluoromethyl)phenyl)carbamoyl)-7-(isoxazol-4-ylmethylene)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-5-methoxypyrazin-2-
yhbenzoic acid (2.8 mg, 4.0 pmol, 16 % yield). 1H NMR (500 MHz, DMSO-d6) 6 10.45 (s, 1H), 9.80 (brd, J=7.3 Hz, 1H),
8.96 (s, 1H), 8.75(d, J=1.6 Hz, 1H),8.70 (s, 1H), 8.53 (dd, J=7.6, 1.8 Hz, 1H), 8.07-8.01 (m, 1H), 8.00-7.96 (m, 1H), 7.86 -
7.79(m,1H),7.45-7.33(m, 2H),6.13 (s, 1H),4.53-4.45(m, 1H),4.01 (s, 3H), 3.49 (brs, 1H), 3.30-3.24 (m, 1H), 2.92 (brs,
1H), 1.99 - 1.87 (m, 2H), 1.61 - 1.47 (m, 2H) LC-MS RT: 2.27 min; MS (ESI) m/z = 670.3 (M+H)+; Method C.

Example 33

[0192]
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Intermediate 33-1

O
-
[0193] Tert-butyl 3-formylbenzoate (0.10 g, 0.49 mmol) was dissolved in DCM (5 mL). To this solution was added
hydroxylamine hydrochloride (34 mg, 0.49 mmol), followed by TEA (1 mL) and the reaction mixture was stirred at rt for 18h.
The reaction mixture was diluted with water and the DCM layer was separated, dried (MgSQ,) filtered and concentrated
under reduced pressure to produce tert-butyl (E)-3-((hydroxyimino)methyl)benzoate as an oil (126 mg, quant). "TH NMR
(500 MHz, CHLOROFORM-d)$8.17 (m, 2H), 8.03 (d, J=7.7 Hz, 1H), 7.80 (dt, J=7.7,1.4 Hz, 1H), 7.57 - 7.42 (m, 2H), 1.70 -
1.48 (m, 9H). LCMS m/z 222.08 (M+H). The oil was was dissolved in DCM (5 mL) and to this solution was added NCS
(0.066 g, 0.49 mmol) and the reaction mixture was stirred at rt for 18h. To this solution was added excess methylacrylate (2
mL) and followed by a sat. solution of NaHCO4 (5 mL) and stirred at rt for 18h. The reaction mixture was diluted with water
(50 mL), and the solution extracted with EtOAc (2 x 25 mL). The combined organic portions were dried (MgSO,), filtered
and concentrated under reduced pressure to produce an oil which was purified via a 12g silica gel chromatography
produce methyl 3-(3-(tert-butoxycarbonyl)phenyl)-4,5-dihydroisoxazole-5-carboxylate (140 mg, 0.46 mmol, 94%). H
NMR (500 MHz, CHLOROFORM-d) 4 8.20 (s, 1H), 8.06 (dt, J=7.8, 1.4 Hz, 1H), 7.94 (d, J=7.8 Hz, 1H), 7.49 (t, J=7.5 Hz,
1H), 5.24 (dd, J=11.0, 7.2 Hz, 1H), 3.90 - 3.80 (m, 3H), 3.78 - 3.65 (m, 2H), 1.76 - 1.55 (m, 9H). LCMS m/z = 306.1 (M+H).

Intermediate 33-2
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[0194] To a solution of 33-1 (0.085 g, 0.28 mmol) dissolved in MeOH (3 mL) was added LiOH (14 mg, 0.56 mmol)
followed by the addition of water (3 mL) and the reaction mixture was stirred at rt for 18h. The reaction mixture was diluted
with water (50 mL) and acidified (HCI, 1N) and the solution extracted with EtOAc (2 x 25 mL). The combined organic
portions were dried (MgSQ,), filtered and evaporated under reduced pressure to produce 3-(3-(tert-butoxycarbonyl)
phenyl)-4,5-dihydroisoxazole-5-carboxylic acid which was used without further purification, (79 mg, 0.27 mmol, 97%). H
NMR (500 MHz, CHLOROFORM-d) § 8.20 (t, J=1.6 Hz, 1H), 8.07 (dt, J=7.8, 1.4 Hz, 1H), 7.93 (dt, J=8.0, 1.4 Hz, 1H), 7.49
(t, J=7.8 Hz, 1H), 5.37 - 5.23 (m, 1H), 3.84 - 3.67 (m, 2H), 1.68 - 1.47 (m, 9H). LCMS m/z = 292.3 (M+H).

[0195] Example 33: 3-(5-{[(2R,3S,7Z)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]carbamoyl}-7-(2,2,2-trifluoroethylidene)
bicyclo[2.2.1]heptan-2-yl carbamoyl }-4,5-dihydro-1,2-oxazol - 3-yl)benzoic acid was prepared by the coupling method
described for example 1 using the trifluoromethyl norbornyl intermediate V-2 and 33-2 followed by deprotection with TFA
as in the procedure to prepare example 26. (4.7 mg, 7.7 mmol, 20 % yield). "H NMR (500 MHz, DMSO-d6) & 9.19 (br d,
J=7.0 Hz, 1H), 8.23 (s, 1H), 8.05 (brd, J=6.4 Hz, 1H), 8.03 (brd, J=7.9 Hz, 1H), 7.88 (brd, J=7.3 Hz, 2H), 7.58 (brt, J=7.8
Hz, 1H), 7.51 (brt, J=9.6 Hz, 1H), 5.90 (q, J=7.6 Hz, 1H), 5.23 (dd, J=11.7, 5.6 Hz, 1H),4.30 (br s, 1H), 3.78 (brdd, J=17.2,
11.7Hz, 1H),3.22 (brd, J=10.4 Hz, 1H), 3.05 (brs, 1H),2.96 (brs, 1H), 2.74 (s, 1H), 1.92-1.83 (m, 1H), 1.74 - 1.68 (m, 1H),
1.52-1.35 (m, 1H). MS (ESI) m/z = 614.0 (M+H). HPLC Purity: 100.0 %; RT= 2.13 min. Method C.

Example 34

[0196]

NH™ OMe
O | SN
N~
F
~OH
CF,
Intermediate 34-1
Br
=
OH
CF4

[0197] Into the reaction vessel was added 3-bromo-4-fluorobenzaldehyde (240 mg, 1.2 mmol), DMF (3.5 mL),
(trifluoromethyl)trimethylsilane (0.34 mL, 2.3 mmol), and K,CO4 (8 mg, 0.06 mmol). The reaction mixture was stirred
atrtfor 60 minand 2N HCI (3 mL)was added. After strirring at rt for 1h, the reaction mixture was diluted with EtOAc (15 mL),
and the solution washed with sat NH,CI. The aqueous phase was extracted with additional EtOAc (10 mL x2). The organic
portions were combined, dried over Na,SO,, filtered, concentrated under reduced pressure, and purified by silica gel
chromatography to produce 1-(3-bromo-4-fluorophenyl)-2,2,2-trifluoroethan-1-ol (205 mg, 0.751 mmol, 64.9 % yield). H
NMR (500 MHz, CDCl3) 3 7.74 (dd, J=6.5,2.1 Hz, 1H), 7.43 (ddd, J=8.4,4.8, 2.2 Hz, 1H), 7.19 (t, J=8.4 Hz, 1H), 5.11-4.98
(m, 1H), 2.69 (d, J=4.4 Hz, 1H).
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[0198] A solution of (S)-2-phenyl-2,3-dihydrobenzo[d]imidazo[2,1-b]thiazole (0.41 g, 1.6 mmol) and 34-1 (11 g, 40
mmol) in diisopropyl ether (130 mL) was cooled to -20 °C. The resulting solution was treated with isobutyric anhydride (4.0
mL, 24 mmol) and transferred to a freezer (-20 °C <t < 0 °C) for 16 h. The reaction mixture was diluted with MeOH (~ 1 mL)
and the solution was extracted from phosphate buffer with EtOAc and the organic layer was concentrated under reduced
pressure. The residue was purified by silica gel chromatography to furnish (S)-1-(3-bromo-4-fluorophenyl)-2,2,2-trifluor-
oethan-1-ol (4.9 g, 18 mmol, 44 % yield).

Intermediate 34-3

O, O

WOH

CF,

[0199] Toasolutionof34-2(0.50g, 1.8 mmol) dissolved in 1,4-dioxane (4.6 ml) was added bis(pinacolato)diboron (0.93
g, 3.7 mmol), potassium acetate (0.54 g, 5.5 mmol), and PdCl,(dppf)-DCM adduct (0.15 g, 0.18 mmol). The reaction
mixture was heated at 110 °C for 2 h, allowed to cool and partitioned between EtOAc and water. The organic phase was
separated, concentrated under reduced pressure, and purified via silica gel chromatography to furnish (S)-2,2,2-
trifluoro-1-(4-fluoro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethan-1-ol (0.41 g, 1.3 mmol, 70 % yield) H
NMR (500 MHz, CDCl5) 6 7.84 (dd, J=5.4, 2.4 Hz, 1H), 7.67 - 7.56 (m, 1H), 7.11 (t, J=8.7 Hz, 1H), 5.05 (q, J=6.6 Hz, 1H),
1.39 (s, 12H). MS (ESI) m/z 251.0 (M+H-pinacol).

Intermediate 34-4

OMe 0~
o7 N
N~
F
~OH
CFs

[0200] To methyl 6-bromo-3-methoxypyrazine-2-carboxylate (40 mg, 0.16 mmol), 34-3 (57 mg, 0.18 mmol), 0.5 M
aqueous K3PO, (0.65 mL, 0.32 mmol), and THF (0.32 mL) in a flask was added Xphos-Pd-G2 (2.7 mg, 3.2 pmol) solution.
The reaction mixture was stirred at rt for 16 h, then partitioned between EtOAc and water. The organic layer was separated,
dried over Na,SO, decanted and concentrated under reduced pressure. The residue was purified via silica gel
chromatography to furnish methyl (S)-6-(2-fluoro-5-(2,2,2-trifluoro-1-hydroxyethyl)phenyl)-3-methoxypyrazine-2-car-
boxylate (11 mg, 0.031 mmol, 19 % yield). MS (ESI) m/z 360.9 (M+H).

50



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

Intermediate 34-5

OH 07
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[0201] To a solution of 34-4 (11 mg, 0.031 mmol) dissolved in THF (0.120 mL) was added water (0.030 mL) and lithium
hydroxide monohydrate (1.3 mg, 0.031 mmol) and the reaction mixture stirred 16 h. The reaction mixture was diluted with
water and EtOAc and neutralized by the addition of ~0.2 mL of 1N HCI. The organic layer was separated and concentrated
under reduced pressure to furnish (S)-6-(2-fluoro-5-(2,2,2-trifluoro-1-hydroxyethyl)phenyl)-3-methoxypyrazine-2-car-
boxylic acid (12 mg, quant.) which was used without further purification. MS (ESI) m/z 346.8 (M+H).

[0202] Example 34 was prepared from coupling 34-5 with V-2 under HATU conditions similar to example 1 to produce
N-[(2R,3  S,7Z)-3-{[4-fluoro-3-(trifluoromethyl)phenyllcarbamoyl}-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]heptan-2-
yl]-6-{2-fluoro-5-[(1S)-2,2,2-trifluoro-1-hydroxyethyllphenyl}-3-methoxypyrazine-2-carboxamide (17 mg, 0.023 mmol,
68 % yield). "H NMR (500 MHz, DMSO-dg) § 9.85 - 9.73 (m, 1H), 8.84 - 8.71 (m, 1H), 8.09 (br d, J=7.2 Hz, 1H), 8.02
(brd,J=5.6Hz, 1H),7.93-7.82(m, 1H),7.69-7.59 (m, 1H), 7.53-7.39 (m, 1H),7.32-7.21(m, 1H),6.95 (brt, J=7.3 Hz, 1H),
6.03-5.91(m, 1H),5.30-5.16 (m, 1H),4.60-4.47 (m, 1H),4.10-3.94 (m, 3H), 3.30-3.21 (m, 1H), 3.07-2.96 (m, 1H), 2.04
-1.91(m, 2H), 1.58-1.44 (m, 2H). One aliphatic proton under solvent. LC-MS RT: 2.59 min; MS (ESI) m/z=724.94 (M+H)+;
Method C.

Example 35

[0203]

e
HN CFs

%
‘NHC OMe
0PN
N~
F
\O_NHPh
CF; O

[0204] (1S)-2,2,2-trifluoro-1-[4-fluoro-3-(6-{[(2R,3S,7Z)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]lcarbamoyl}-7-(2,2,2-tri-
fluoroethylidene)bicyclo[2.2.1]heptan-2-yl]lcarbamoyl }-5-methoxypyrazin-2-yl)phenyllethyl N-phenylcarbamate was
prepared from carbamate formation with phenyl isocyanate: To a solution of example 35 (0.017 g, 0.023 mmol) dissolved
in DCM (2.3 mL) was added pyridine (0.038 mL, 0.47 mmol) and phenyl isocyanate (0.013 mL, 0.117 mmol) and the
reaction mixure stirred at rt for 16 h. The reaction mixture was concentrated under reduced pressure and purified via
reverse phase HPLC to furnish (S)-2,2,2-trifluoro-1-(4-fluoro-3-(6-(((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(trifluoromethyl)phe-
nyl)carbamoyl)-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-5-methoxypyrazin-2-yl)phenyl)ethyl

phenylcarbamate (6.4 mg, 7.6 wumol, 32 % yield). "TH NMR (500 MHz, DMSO-d6) § 10.60 (s, 1H), 10.25 (brs, 1H),9.77 (brd,
J=7.3 Hz, 1H), 8.79 (d, J=2.1 Hz, 1H), 8.23 - 8.14 (m, 1H), 7.99 (dd, J=6.3, 2.3 Hz, 1H), 7.74 (br t, J=9.2 Hz, 2H), 7.52 (dd,
J=10.8, 8.7 Hz, 1H), 7.42 (brd, J=7.6 Hz, 2H), 7.37 (brt, J=9.8 Hz, 1H), 7.28 (br t, J=7.9 Hz, 2H), 7.03 (br t, J=7.3 Hz, 1H),
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6.42(q, J=7.1 Hz, 1H), 5.93 (g, J=7.6 Hz, 1H), 4.61 - 4.46 (m, 1H), 4.00 (s, 3H), 3.29 (br dd, J=11.0, 4.0 Hz, 1H), 3.24 (br s,
1H), 2.99 (brs, 1H), 2.05- 1.87 (m, 2H), 1.48 (br d, J=8.2 Hz, 2H). LC-MS: 2.83 min; MS (ESI) m/z 844.28 (M+H); Method C.

HN CF
7 3

Example 40

[0205]

"NHC o™~
0] | ~N
Z
F
OH
O
Intermediate 40-1
OMe 07 O\(OJ
0 | >N
4
Br

[0206] To asolution of 2-((tetrahydro-2H-pyran-2-yl)oxy)ethan-1-ol (0.17 mL, 1.3 mmol) dissolvedin 1 mLof THF at0 °C
was added sodium hydride (0.051 g, 1.3 mmol) and the reaction mixture stirred for 45 min. The resulting solution was
added to a precooled solution of methyl 5-bromo-2-fluoronicotinate (0.30 g, 1.3 mmol) dissolved in THF (26 mL)at0 °C and
the reaction mixture was allowed to warm to room temperature over 72 h. The reaction mixture was concentrated under
reduced pressure and purified via silica gel chromatography to furnish methyl 5-bromo-2-(2-((tetrahydro-2H-pyran-2-yl)
oxy)ethoxy)nicotinate (0.20 g, 0.56 mmol, 43 % yield) MS (ESI) m/z 383.7 (M+Na).

Intermediate 40-2

OtBu
0]

[0207] To asolution of 40-1 (1.0 g, 3.6 mmol) dissolved 1,4-dioxane (9.1 mL) was added bis(pinacolato)diboron (1.8 g,
7.3 mmol), potassium acetate (1.1 g, 11 mmol), and PdCl,(dppf)-DCM adduct (0.30 g, 0.36 mmol) and the reaction was
heated at 110 °C for 2 h. The reaction mixture was partitioned between EtOAc and water, and the organic phase separated,
concentrated under reduced pressure and purified via silica gel chromatography to furnish tert-butyl 4-fluoro-3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (1.0 g, 3.2 mmol, 88 % yield) "H NMR (500 MHz, CDCl,) § 8.40 (dd, J=5.7,
2.4 Hz, 1H), 8.08 (ddd, J=8.6, 5.3, 2.4 Hz, 1H), 7.07 (t, J=8.7 Hz, 1H), 1.62 (s, 9H), 1.39 (s, 12H)
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OMe o/\/o\ij
0 | SN

Z

Intermediate 40-3

OtBu
0

[0208] To40-1(0.053g,0.15mmol),40-2(0.05g,0.2 mmol), 0.5 M aqueous K;PO, (0.59 mL, 0.30 mmol), and THF (0.3
mL) in a flask was added Xphos-Pd-G2 (3 mg, 3 nmol) and the reaction mixture was stirred at rt for 16 h. The reaction
mixture was partitioned between EtOAc and water, and the organic layer separated, dried over Na,SO, decanted and
concentrated under reduced pressure. The residue was purified via silica gel chromatography to furnish methyl 5-(5-(tert-
butoxycarbonyl)-2-fluorophenyl)-2-(2-((tetrahydro-2H-pyran-2-yl)oxy)ethoxy)nicotinate (47 mg, 0.099 mmol, 67 % yield).
MS (ESI) m/z 498.0 (M+Na).

Intermediate 40-4
OH o/\/o\@
O | ~N
-

OtBu
o]

[0209] To a solution of 40-3 (0.047 g, 0.099 mmol) dissolved in THF (0.4 mL) was added water (0.1 mL) and lithium
hydroxide monohydrate (4.2 mg, 0.10 mmol) and the reaction mixture stirred for 16 h. The reaction mixture was diluted with
water and EtOAc neutralized by the addition of ~ 0.2 mL of 1N HCI. The organic layer was separated and concentrated
under reduced pressure to furnish 5-(5-(tert-butoxycarbonyl)-2-fluorophenyl)-2-(2-((tetrahydro-2H-pyran-2-yl)oxy)
ethoxy)nicotinic acid (46 mg, 0.10 mmol, 100 % yield) which was used without further purification. MS (ESI) m/z
462.1 (M+H).

[0210] Toamixture ofV-2(0.043g,0.100 mmol), DIEA (0.052 mL, 0.299 mmol), and 40-4 (0.046 g, 0.10 mmol) slurried in
MeCN (1 mL) was added HATU (0.038 g, 0.100 mmol) and the reaction mixture stirred for 16 h. Water (0.1 mL) and TFA
(0.23 mL) was added to the reaction mixture and the resulting solution stirred for 16 h. The reaction mixture concetrated
under reduced pressure and the residue purified via preparative HPLC to furnish 4-fluoro-3-(5-(((1R,2R,3S,4R,2)-3-((4-
fluoro-3-(trifluoromethyl)phenyl)carbamoyl)-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-6-(2-hy-
droxyethoxy)pyridin-3-yl)benzoic acid (5 mg, 7 wmol, 7 % yield): '"H NMR (500 MHz, DMSO-dg) § 10.65 (s, 1H), 9.82 (br d,
J=7.3Hz, 1H), 8.54 (s, 1H), 8.43 (s, 1H), 8.12 (brd, J=4.3 Hz, 1H), 8.09 - 8.04 (m, 1H), 8.04 - 7.98 (m, 1H), 7.82-7.72 (m,
1H), 7.52 - 7.39 (m, 2H), 5.94 (q, J=7.6 Hz, 1H), 4.75 - 4.64 (m, 1H), 4.65 - 4.53 (m, 2H), 4.03 - 3.83 (m, 2H), 3.29 (br dd,
J=10.7,4.3 Hz, 1H), 3.22 (br s, 1H), 3.01 (br s, 1H), 2.05 (brd, J=8.5 Hz, 2H), 1.53 (br d, J=7.9 Hz, 2H). LC-MS: 2.27 min;
MS (ESI) m/z 699.97 (M+H); Method C.

Example 42

[0211]
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“}\ e
HN CF
7 3

o) | SN
=
F
o
-~ “Ph
CF; O

Intermediate 42-1

0 0]

OMe 07 U
(0] | N
S

\OH
CFs

[0212] To a mixture of 40-1 (0.051 g, 0.14 mmol), 34-3 (0.050 g, 0.16 mmol), 0.5 M aqueous K5PO, solution (0.57 mL,
0.284 mmol), and THF (0.28 mL) in a flask was added XPhos-Pd-G2 (2.4 mg, 2.8 umol) and the reaction mixture was
stirred at rt for 16 h. The reaction mixture was partitioned between EtOAc and water, and the organic layer was separated,
dried over Na,SO, decanted and concentrated under reduced pressure. The residue was purified via silica gel
chromatography to furnish methyl 5-(2-fluoro-5-((S)-2,2,2-trifluoro-1-hydroxyethyl)phenyl)-2-(2-((tetrahydro-2H-pyr-
an-2-yl)oxy)ethoxy)nicotinate (0.031 g, 0.065 mmol, 46 % yield). MS (ESI) m/z 360.8 (M+H).

[0213] Intermediate 42-1 was hydrolyzed with aqueous LiOH in THF and coupled with amine as described in the general
procedure for example 1 which was subsequently dissolved in DCM (1.6 mL). To this solution was added pyridine (0.025
mL, 0.31 mmol) and phenyl isocyanate (9 L, 0.08 mmol) and the reaction mixture stirred for 16 h. The reaction solution
was concentrated under reduced pressure and the residue dissolved in a mixture of 0.8 mL MeCN and 0.2 mL water with
0.1 mL TFA. After 1 h, the reaction solution was concentrated under reduced pressure and the residue purified by HPLC
prep to furnish (S)-2,2,2-trifluoro-1-(4-fluoro-3-(5-(((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carba-
moyl)-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-6-(2-hydroxyethoxy)pyridin-3-yl)phenyl)ethyl
phenylcarbamate (3.2 mg, 3.7 umol, 23 % yield): "H NMR (500 MHz, DMSO-dg) 5 10.64 (s, 1H), 10.29 (brs, 1H), 9.85 (brd,
J=7.3Hz, 1H), 8.54 (brs, 1H), 8.46 (s, 1H), 8.13 (brd, J=4.0 Hz, 1H), 7.85 (brd, J=7.0 Hz, 1H), 7.82- 7.74 (m, 1H), 7.69 (br
d, J=4.9Hz, 1H),7.57 - 7.42 (m, 4H), 7.31 (brt, J=7.8 Hz, 2H), 7.05 (br t, J=7.3 Hz, 1H), 6.65-6.51 (m, 1H), 5.95 (q, J=8.1
Hz, 1H),4.81 (t, J=5.6 Hz, 1H),4.74-4.65 (m, 1H), 4.61 (dt, J=10.8, 5.3 Hz, 2H), 4.05 - 3.84 (m, 2H), 3.22 (br s, 1H), 3.02 (br
s, 1H),2.04 (brd, J=11.3Hz, 2H), 1.53 (brd, J=7.9 Hz, 2H). Analytical LC-MS: 2.95 min; MS (ESI) m/z873.3 (M+H); Method
C.

Example 49

[0214]
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P10 : :F
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25, '

“NHC ome
YN
/

OH

Intermediate 49-1

OH

[0215] To a solution of VII-1 (0.022 g, 0.10 mmol) dissolved in THF (0.8 mL) and water (0.2 mL) was added lithium
hydroxide monohydrate (4 mg, 0.1 mmol) and the reaction mixture stirred for 16 h. The reaction was neutralized to pH 6 by
the addition of 1M HCl and extracted into EtOAc. The organic layer was separated, dried over Na,SO,, and the fluid was
decanted and concentrated under reduced pressure. The residue was used without further purification, : 5-(3-hydro-
xyprop-1-yn-1-yl)-2-methoxynicotinic acid (0.02 g, 0.1 mmol, 100 % yield). MS (ESI) m/z 208.0 (M+H).

[0216] N-[(2R,3S,7Z)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]carbamoyl }-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]
heptan-2-yl]-5-(3-hydroxyprop-1-yn-1-yl)-2-methoxypyridine-3-carboxamide was prepared via HATU coupling between
5-2 and 49-2 as described in the general procedure for example 1. (17 mg, 0.029 mmol, 29 % yield).1H NMR (500 MHz,
DMSO-d6) 5 10.67 (s, 1H), 10.03 (d, J=6.7 Hz, 1H), 8.42 (d, J=2.4 Hz, 1H), 8.27-8.17 (m, 2H), 7.84 - 7.76 (m, 1H), 7.50 (t,
J=9.8Hz, 1H),5.94 (q,J=7.9Hz, 1H),4.55-4.43 (m, 1H),4.32 (d, J=5.8 Hz, 2H), 4.10 (s, 3H), 3.28 (dd, J=11.0,4.0 Hz, 1H),
3.23 (brs, 1H), 3.00 (br s, 1H), 2.00 - 1.83 (m, 2H), 1.58 - 1.42 (m, 2H). Analytical LC-MS: 1.16 min; MS (ESI) m/z 586.20
(M+H); Method C.

Example 50

[0217]

OH
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[0218] N-[(2R,3S,7Z)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]carbamoyl }7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]
heptan-2-yl]-5-(3-hydroxypropyl)-2-methoxypyridine-3-carboxamide was prepared via HATU coupling between V-2
and VII-3 as described by the general procedure for example 1. (21 mg, 0.035 mmol, 31 % yield). TH NMR (500 MHz,
DMSO0-d6)&10.66 (s, 1H),9.98 (d, J=7.0 Hz, 1H), 8.21(dd, J=6.3,2.3 Hz, 1H), 8.14 (dd, J=13.6,2.3Hz, 2H), 7.86 - 7.73 (m,
1H), 7.49 (t, J=9.6 Hz, 1H), 5.92 (q, J=7.6 Hz, 1H),4.56 - 4.43 (m, 1H), 4.04 (s, 3H), 3.39 (t, J=6.3 Hz, 1H), 3.26 (dd, J=11.0,
4.3 Hz, 1H),3.22 (brs, 1H), 2.99 (brs, 1H), 2.61 (t, J=7.6 Hz, 2H),2.03-1.93 (m, 1H), 1.90-1.79 (m, 1H), 1.73-1.63 (m,
2H), 1.49 (br d, J=7.9 Hz, 2H). Analytical LC-MS: 2.36 min; MS (ESI) m/z 590.25 (M+H); Method C.

Example 51

[0219]

F3C F
X
CF5

. HN
7
‘NHC OMe

o) i SN

/

[0220] N-[(2R,3S,7Z)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]carbamoyl}-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]hep-
tan-2-yl]-2-methoxy-5-propylpyridine-3-carboxamide was isolate from example 50 as byproduct from over reduction
product from the hydrogenation in the preparation of intermediate 50-1. (2.1 mg, 0.0032 mmol, 2.8 % yield). TH NMR (500
MHz, DMSO-d6) 6 10.66 (s, 1H), 9.98 (brd, J=7.0 Hz, 1H), 8.23 (br dd, J=6.3, 2.6 Hz, 1H), 8.18 - 8.06 (m, 2H), 7.84 - 7.72
(m, 1H), 7.50 (brt, J=9.9 Hz, 1H), 5.93 (q, J=7.8 Hz, 1H),4.58 -4.41 (m, 1H), 4.05 (s, 3H), 3.33- 3.17 (m, 2H), 3.00 (s, 2H),
2.05-1.76 (m, 2H), 1.64 - 1.40 (m, 4H), 0.86 (t, J=7.3 Hz, 3H). Analytical LC-MS: 2.87 min; MS (ESI) m/z 574.12 (M+H);
Method C.

Example 53

[0221]

o i :F
HN CF,
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Intermediate 53-1

OEt OMe
o) N

[N

N

DX

6}

[0222] To asolution of tert-butyl 3-iodobenzoate (0.21 g, 0.71 mmol) dissolved in DMSO (4.7 mL) was added proline (11
mg, 0.094 mmol), ethyl 3-methoxy-1H-pyrazole-4-carboxylate (0.08 g, 0.5 mmol), K,CO5 (0.13 g, 0.94 mmol), and
copper(l)iodide (9 mg, 0.05 mmol). The reaction mixture was heated at 80 °C for 16 h. The reaction mixture was partitioned
between water and EtOAc and the organic layer was separated and dried over Na,SO,. The fluid was decanted and
concentrated under reduced pressure and the residue purified via silica gel chromatography to produce ethyl 1-(3-(tert-
butoxycarbonyl)phenyl)-3-methoxy-1H-pyrazole-4-carboxylate (92 mg, 0.27 mmol, 57 % yield). MS (ESI) m/z 347.3
(M+H).
[0223] 3-(4-{[(2R,3S,72)-3-{[4-fluoro-3-(trifluoromethyl)phenyllcarbamoyl}-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]
heptan-2-ylJcarbamoyl}-3-methoxy-1H-pyrazol-1-yl)benzoic acid was prepared via hydrolysis of the methyl ester 53-1
with LiOH followed by amide formation with V-2 under HATU conditions and deprotection as outlined example 26 to
produce example 53. (8.8 mg, 0.14 mmol, 50 % yield). TH NMR (500 MHz, DMSO-d6) 5 10.66 (s, 1H), 8.99 (brd, J=7.0 Hz,
1H), 8.77 (brs, 1H), 8.46 - 8.16 (m, 2H), 8.04 (brd, J=7.3 Hz, 1H), 7.95-7.75 (m, 2H), 7.74 - 7.58 (m, 1H), 7.51 (br t, J=9.6
Hz, 1H),5.93 (q,J=7.6 Hz, 1H), 4.57 - 4.43 (m, 1H),4.10(s, 3H), 3.26 (brdd, J=11.1,3.5Hz, 1H), 3.18 (brs, 1H), 3.04 -2.93

(m, 1H), 1.97 (brd, J=9.5 Hz, 1H), 1.92-1.83 (m, 1H), 1.57 - 1.42 (m, 2H). Analytical LC-MS: 2.44 min; MS (ESI) m/z641.23
(M+H); Method C.

Example 55
[0224]
FsC \
H
"llln/N CF3
o NH F
=N
F
\N
\/kF
NC

Intermediate 55-1

1. LHMDS, diethyloxalate, THF

2. hydrazine, AcOH, THF 85 °C OFEt

3. NaH, Toluene/THF;
difluoroethyltriflate 70 °C

Y

Iz

NC
NC

[0225] Intermediate 55-1. To a solution of 5-ox0-5,6,7,8-tetrahydronaphthalene-2-carbonitrile (0.47 g, 2.8 mM) dis-
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solved in THF (5 mL) was added LHMDS (4.1 mL, 4.1 mM) and diethyloxalate (0.40 g, 2.8 mM). The reaction mixture was
stirred at rt 16 h, followed by the addition of AcOH (10 mL), and hydrazine (66 mg, 2.1 mmol). The reaction mixture was
heated at 85 °C for 1 h. The reaction mixture was concentrated under reduced pressure to afford 7-cyano-4,5-dihydro-1H-
benzo[g]indazole-3-carboxylic acid which was redissolved in a mixture of toluene/THF (8:3, 15 mL) and NaH (60% wt in
dispersion oil) (83 mg, 2.07 mmol) was added. The reaction mixture was stirred at rt for 1 h followed by the addition of the
difluoroethyltriflate (440 mg, 2.1 mmol). The reaction mixture was heated at 70 °C for 18h, allowed to cool. Water (25 mL)
was added to the reaction mixture and the solution was extracted with EtOAc (2 x 25mL), the combined organic portions
dried over MgSQ,, filtered, and concentrated under reduced pressure. The residue was purified via silica gel chromato-
graphy to afford ethyl 2-(6-cyano-1-oxo-1,2,3,4-tetrahydronaphthalen-2-yl)-2-oxoacetate (520 mg, 1.6 mmol 76 %). 'H
NMR (400 MHz, CDCl3) 8 7.76 - 7.69 (m, 1H), 7.68 - 7.62 (m, 2H), 6.38 - 6.14 (tt, J=55.3, 4.6 Hz, 1H), 4.92 - 4.79 (m, 2H),
4.69 -4.41 (m, 2H), 3.11 - 2.87 (m, 4H), 1.75 - 1.23 (m, 3H). MS (ESI) m/z = 332.08 (M+H).

[0226] Intermediate 55-2. The intermediate 55-1 (520 mg, 1.6 mmol) was dissolved in a solution of MeOH/THF (5:1, 25
mL and water 5 mL). To this solution was added LiOH (75 mg, 3.2 mmol) and the stirred at rt for 16 h. The reaction was
diluted with HCI and extracted with EtOAc (2 x 100 mL), The conmbined organic portions were dried over MgSO,, filtered,
and concetrated under reduced pressure to afford 55-2 (420 mg, 88 %). '"H NMR (400 MHz, CD;0D) & 7.90 (d, J=8.1 Hz,
1H),7.80-7.71(m, 2H), 6.40 (tt, J=54.9,4.0 Hz, 1H), 5.08 - 4.90 (m, 2H), 3.11-2.94 (m, 4H). MS (ESI) m/z= 304.08 (M+H).
[0227] Example 55. 7-cyano-1-(2,2-difluoroethyl)-N-((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carba-
moyl)-7-(2,2,2-trifluoroethylidene)bicyclo[2.2.1]heptan-2-yl)-4,5-dihydro-1H-benzo[g]indazole-3-carboxamide was pre-
pared by the general coupling method described for example 1 using the trifluoromethyl norbornyl intermediate V-2 and
intermediate 55-2. (2.1 mg, 3.1 mmol, 48 % yield) TH NMR (500 MHz, DMSO-d6) & 10.74 - 10.65 (m, 1H), 9.33 (brd, J=7.2
Hz, 1H),8.16 (brs, 1H), 7.86 (brs, 2H), 7.81 (brs, 1H), 7.76 (brs, 1H), 7.57 - 7.45 (m, 1H), 6.49 (br s, 1H), 5.95 (brd, J=6.5
Hz, 1H), 5.05 (brt, J=14.5Hz, 2H), 4.47 (brs, 1H), 3.27 (brd, J=9.8 Hz, 1H), 3.02-2.92 (m, 2H), 2.89 (br s, 2H), 1.99-1.80
(m, 2H), 1.52 (brd, J=7.7 Hz, 2H). MS (ESI) m/z=682.3 (M+H). HPLC Purity: 99.2 %; Retention Time: 2.54 min. Method B.

Example 56

[0228]

P10 i :F
HN CFs

g

“NHC oMe
S
Z Me
OH
O

Intermediate 56-1:

OtBu
0]

[0229] Ethyl 5-(3-(tert-butoxycarbonyl)phenyl)-2-hydroxy-6-methylnicotinate (50 mg, 0.19 mmol), (3-(tert-butoxycar-
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bonyl)phenyl)boronic acid (130 mg, 0.58 mmol) and Pd-XPhos G3 (12 mg, 0.014 mmol) were placed in a pressure vial.
Then THF (2 mL) and phosphoric acid, potassium salt (0.5 M aq.) (0.77 mL, 0.38 mmol) were added, and the reaction
mixture was degassed (3X, reduced pressure/Ar). The pressure vial was capped, and the reaction mixture was stirred at
120 °C for 30 min. The reaction mixture was filtered, diluted with EtOAc, washed with water, concetrated under reduced
pressure and purified via silica gel chromatography to afford intermediate 56-1 (40 mg, 58%) as a white powder. MS (ESI)
m/z = 358.2 (M+H).

[0230] A solution of 56-1 (40 mg, 0.34 mmol) in THF (1.0 mL) and water (0.34 mL) was treated with LiOH solution (1 M,
0.37 mL, 0.37 mmol). The solution was stirred at rt for 24 h. The reaction mixture was acidified by the addition of HCI (1.0 M)
to pH 1 then extracted with EtOAc. The organic layer was dried over Na,SO, decanted and concentrated under reduced
pressure to afford a clear oil which was dissolved in DMF (1.0 mL) and treated with V-2 (25 mg, 0.06 mmol), HATU (26 mg,
0.07 mmol), and DIEA (0.03 mL, 0.2 mmol). After 18 h, The reaction mixture was concentrated under reduced pressure
then purified by prep HPLC to give 3-(5-(((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl)-7-(2,2,2-
trifluoroethylidene)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-6-hydroxy-2-methylpyridin-3-yl)benzoic acid, example 56 (11.0
mg, 16.9 mmol, 24%). "H NMR (500 MHz, CD;0D) & 10.95 (d, J=8.5 Hz, 1H), 8.28 (s, 1H), 8.06 (d, J=7.4 Hz, 1H), 7.99 -
7.91(m,2H),7.78-7.69(m, 1H),7.63-7.52(m, 2H), 7.24 (t, /9.6 Hz, 1H),5.76 (d, J=7.7 Hz, 1H), 4.79 (dd, J=10.3, 4.8 Hz,
1H), 3.31-3.25(m, 1H), 3.25-3.19 (m, 1H), 2.94 (t, J=3.9 Hz, 1H), 2.52 (t, J=9.5 Hz, 1H), 2.36 (s, 3H), 2.17 (d, J=4.1 Hz,
1H), 1.65 (t, J=13.6 Hz, 2H). LCMS (Method: XBridge Phenyl 3.5 um, 3.0x150 mm: Solvent A: 5% ACN, 95% water, 0.05%
TFA; SolventB: 5% water, 95% ACN, 0.05% TFA; 10 to 100% B over 15 min; flow rate: 1.0 mL/min; detection at220 nmand
254 nm.) Rt = 13.2 min, m/z = 652.08 (M+H).

Example 59

[0231]

Intermediate IX-1

O
O
3 N F
/" C\<
CF
H IT]H 3
Boc

[0232] To asolutionofV-4(0.10g, 0.27 mmol) dissolved in DCM (2.7 mL) was added Boc,O (0.32 mL, 1.4 mmol), DIEA
(0.24 mL, 1.4 mmol), and DMAP (17 mg, 0.14 mmol). The reaction mixture was stirred for 14h, concentrated under reduced
pressure andthe residue purified with silica gel chromatography to afford tert-butyl ((1R,2S,3R,4R,Z)-3-((tert-butoxy-
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carbonyl)amino)-7-(cyclopropylmethylene)bicyclo[2.2.1]heptane-2-carbonyl)(4-fluoro-3-(trifluoromethyl)phenyl)carba-
mate (0.11 g, 0.19 mmol, 71 % yield) LC-MS RT: 1.37 min; MS (ESI) m/z = 569.3 (M+H)*; Method A.

Intermediate 539-1

[0233] ToasolutionoflX-1(0.11g,0.19 mmol)dissolvedin DCM (1.3 mL)was added 2,2-dimethylpropan-1-amine (0.14
g, 1.5 mmol). The reaction mixture was stirred overnight and concentrated under reduced pressure, then the residue was
purified with silica gel chromatography to afford tert-butyl ((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-(neopentylcar-
bamoyl)bicyclo[2.2.1]heptan-2-yl)carbamate (69 mg, 0.18 mmol, 95 % yield). LC-MS RT: 1.21 min; MS (ESIl) m/z=377.3
(M+H)*; Method A.

Intermediate 59-2

)L

_HN
7§
H  NH,

[0234] Toaflask containing 59-1 (69 mg, 0.18 mmol)was added a solution of HCI (4 Min dioxane) (1.5 mL, 6.0 mmol)and
the reaction mixture was stirred 1 h. The reaction mixture was concentrated under reduced pressure and azeotroped with
hexanes under reduced pressure to afford (1R,2S,3R,4R,Z)-3-amino-7-(cyclopropylmethylene)-N-neopentylbicyclo
[2.2.1]heptane-2-carboxamide (67 mg, 0.18 mmol, 100 % yield) as a hydrochloride salt, which was used without further
manipulation. LC-MS RT: 0.87 min; MS (ESI) m/z = 277.1 (M+H)*; Method A.

Intermediate 59-3

[0235] To a solution of methyl 5-bromo-2-methoxynicotinate (1.2 g, 4.9 mmol) dissolved in DMF (24 mL) was added 2-
isocyano-2-methylpropane (0.66 mL, 5.9 mmol), triethylsilane (0.78 mL, 4.9 mmol), 2-(dicyclohexylphosphino)biphenyl
(68 mg, 0.20 mmol) and Na,COj5 (520 mg, 4.9 mmol). The reaction mixture was degassed with nitrogen for 5 mins before
Pd(OAc), (33 mg, 0.15 mmol) was added and the reaction mixture was heated to 65 °C for 18h. The reaction mixture was
allowed to cool to room temperature, diluted with 10% LiCl aqueous solution and ethyl acetate, then extracted with ethyl
acetate. The organic portions were dried over sodium sulfate, filtered and partially concentrated (~5 mL solvent left) under
reduced pressure. To this solution was added 1 M HCI (50 mL) and the resulting solution stirred for 2 hours, then quenched
with 1 M sodium carbonate to pH 9. The reaction mixture was extracted with ethyl acetate (3 x 30 mL), the organic portions
dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified with column
chromatography to methyl 5-formyl-2-methoxynicotinate (390 mg, 2.0 mmol, 41% yield) as a white solid. TH NMR (500
MHz, CDCl3) 6 10.04 (s, 1H), 8.81(d, J=2.5Hz, 1H), 8.64 (d, J=2.2 Hz, 1H), 4.18 (s, 3H), 3.96 (s, 3H). LC-MS RT: 0.73 min;
MS (ESI) m/z = 196.1 (M+H)*; Method A.
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Intermediate 59-4

[0236] 59-3 (390 mg, 2.0 mmol)was dissolved in THF (8 mL) and water (2 mL) and lithium hydroxide monohydrate (110
mg, 2.6 mmol) were added and the reaction mixture stirred for 30 hours. The reaction mixture was neutralized with 1N HCI
and ethyl acetate added The resulting solution was extracted 3x with ethyl acetate. The combined organic portions were
washed with brine, dried over Na,SO, and concentrated under reduced pressure to afford 5-formyl-2-methoxynicotinic
acid (340 mg, 1.9 mmol, 96 % yield), which was used without further purification. LC-MS RT: 0.57 min; MS (ESI)m/z=182.1
(M+H)*; Method A.

Intermediate 59-5

N~
=

Tk
o~ O

[0237] N,N-dimethylformamide di-tert-butyl acetal (2.5 mL, 11 mmol) was added dropwise to a solution of 59-4 (340 mg,
1.9 mmol) dissolved in toluene (0.5 mL). The solution was heated to 80 °C for 30h. The reaction mixture was diluted with
water (10 mL) and extracted with ethyl acetate (3 x 10 mL). The combined organic phases were washed with brine (30 mL),
dried over Na,SO, , filtered and then concentrated under reduced pressure. The residue was then purified by silica gel
chromatography to afford tert-butyl 5-formyl-2-methoxynicotinate (200 mg, 0.85 mmol, 45 % yield). TH NMR (500 MHz,
CDCl3) 8 10.03 (s, 1H), 8.77 (d, J=2.2 Hz, 1H), 8.54 (d, J=2.2 Hz, 1H), 4.17 (s, 3H), 1.63 (s, 9H). LC-MS RT: 0.89 min; MS
(ESI) m/z = 238.1 (M+H)*; Method A.

Intermediate 59-6
OH

N™ X

W~

Tk
0~ O

[0238] To a solution of 59-5 (200 mg, 0.85 mmol) dissolved in ethanol (8.5 mL) was added NaBH, (34 mg, 0.89 mmol)
and the reaction mixture was stirred at rt for 4 hours. The reaction mixture was partitioned between ethyl acetate & water
and the organic portion was washed with brine, dried over Na,SO, and concentrated under reduced pressure to afford tert-
butyl tert-butyl 5-(hydroxymethyl)-2-methoxynicotinate (170 mg, 0.72 mmol, 85 % yield), which was used without further
purification. "HNMR (500 MHz, CDCl5) §8.28 (d, J=2.5Hz, 1H), 8.13 (d, J=2.2 Hz, 1H), 4.70(d, J=5.5 Hz, 2H), 4.07 (s, 3H),
1.69 (t, J=5.6 Hz, 1H), 1.62 (s, 9H). LC-MS RT: 0.81 min; MS (ESI) m/z = 240.3 (M+H)*; Method A.
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Intermediate 59-7
Br

[0239] Toasolution of59-6 (170 mg, 0.72 mmol) dissolved in DCM (3.6 mL) was added triphenylphosphine (280 mg, 1.1
mmol) and CBr, (36 mg, 1.1 mmol). The reaction mixture was stirred at rt for 18h. The reaction mixture was concentrated
under reduced pressure, then purified by silica gel chromatography to afford tert-butyl 5-(hydroxymethyl)-2-methoxyni-
cotinate (180 mg, 0.60 mmol, 82 % yield). "H NMR (500 MHz, CDCl3) § 8.31 (d, J=2.5 Hz, 1H), 8.12 (d, J=2.5 Hz, 1H), 4.50
(s, 2H), 4.06 (s, 3H), 1.62 (s, 9H). LC-MS RT: 1.06 min; MS (ESI) m/z = 302.1 (M+H)*; Method A.

Intermediate 59-8

[0240] To a solution of methyl 1-hydroxycyclopropane-1-carboxylate (52 mg, 0.45 mmol) dissolved in THF (1.3 mL)
cooled to 0 °C was added tetrabutylammonium iodide (10 mg, 0.03 mmol) and NaH (18 mg, 0.45 mmol). The reaction
mixture was warmed to rt and stirred for another 15 min before a solution of 59-7 (80 mg, 0.27 mmol) dissolved in THF (1.3
mL) was added dropwise. The reaction was stirred at rt for 3 d. The reaction was diluted water, and the aqueous solution
was extracted 3x with ethyl acetate. The organic portions were washed with brine, dried over Na,SO, and concentrated
under reduced pressure to afford tert-butyl 2-methoxy-5-((1-(methoxycarbonyl)cyclopropoxy)methyl)nicotinate (87 mg,
0.26 mmol, 98% yield) which was used without further purification. LC-MS RT: 1.03 min; MS (ESI) m/z = 338.3 (M+H)*;
Method A.

Intermediate 59-9

[0241] To a solution of 59-8 (87 mg, 0.26 mmol) dissolved in a mixture of THF (2 mL) and water (0.67 mL) was added
lithium hydroxide monohyrdate (16 mg, 0.36 mmol) and the reaction mixture was stirred at rt for 24 h. The reaction mixture
was neutralized with 1N HCl and extracted with ethyl acetate (3x). The organic portions were washed with brine, dried over
Na,SO, and concentrated under reduced pressure to afford 1-((5-(tert-butoxycarbonyl)-6-methoxypyridin-3-yl)methoxy)
cyclopropane-1-carboxylic acid (76 mg, 0.24 mmol, 92 % yield) which was used without further purification. LC-MS RT:
0.91 min; MS (ESI) m/z = 324.2 (M+H)*; Method A.
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Intermediate 59-10

[0242] To asolution of 59-9 (76 mg, 0.24 mmol) dissolved in an THF (2.0 ml) and cooled to 0 °C was added borane (0.47
mL, 0.47 mmol, 1M in THF) and stirred at rt for 18h. The reaction mixture was quenched with 1N HCI (0.5 mL) and then
extracted with ethyl acetate (3x). The organic portions were washed with brine, dried over Na,SO, and concentrated under
reduced pressure to afford tert-butyl 5-((1-(hydroxymethyl)cyclopropoxy)methyl)-2-methoxynicotinate (72 mg, 0.23
mmol, 99 % yield), which was used without purification. LC-MS RT: 0.89 min; MS (ESI) m/z = 310.3 (M+H)*; Method A.

Intermediate 59-11

O~ OH

[0243] To a solution of 59-10 dissolved in DCM (1.7 mL) was added TFA (0.6 mL) and stirred at rt for 18h. The reaction
mixture was concentrated under reduced pressure and the residue was diluted with ethyl acetate, washed with 1M
potassium phosphate solution (pH 7.4) followed by brine, dried over Na,SO,. The aqueous portion was then brought to pH
1with 1N HCI, and extracted 3x with ethyl acetate and the organic portions were washed with brine, dried over Na,SO, and
combined with the other organics portions and concentrated to afford 5-((1-(hydroxymethyl)cyclopropoxy)methyl)-2-
methoxynicotinic acid (57 mg, 0.22 mmol, 97% yield) which was used without further purification. LC-MS RT: 0.62 min; MS
(ESI) m/z = 254.1 (M+H)*; Method A.

[0244] Example 59: To a solution of 59-11 (13 mg, 0.051 mmol) and 59-2 hydrogen chloride salt (9.7 mg, 0.031 mmol)
dissolved in DMF (0.4 mL)was added BOP (16 mg, 0.037 mmol) and DIEA (0.027 mL, 0.15 mmol) and stirred for 1.5 h. The
reaction mixture was diluted with MeOH and filtered through a syringe filter and purified with HPLC to afford
N-[(1R,2R,3S,4R,7Z)-7-(cyclopropylmethylidene)-3-[(2,2-dimethylpropyl)carbamoyl]bicyclo[2.2.1]heptan-2-ylI]-5-{[(1-
hydroxycyclopropyl)methoxy]methyl}-2-methoxypyridine-3-carboxamide (6.9 mg, 0.013 mmol, 43%). TH NMR (500 MHz,
DMSO0-dg) 3 10.03 (brd, J=7.0Hz, 1H), 8.22 (d, J=2.1 Hz, 1H), 8.18(d, J=2.1 Hz, 1H), 8.00-7.92 (m, 1H), 4.77 (t, J=5.8 Hz,
1H),4.63(d, J=9.8 Hz, 1H),4.57 (s, 2H),4.33-4.23 (m, 1H),4.02 (s, 3H), 3.58 (d, J=5.8 Hz, 1H), 3.07 - 2.95 (m, 2H), 2.81 (br
dd, J=13.0,5.6 Hz, 1H), 1.90 - 1.81 (m, 1H), 1.76 - 1.67 (m, 1H), 1.51 - 1.42 (m, 1H), 1.33 (brt, J=9.8 Hz, 2H), 0.81 (s, 9H),
0.75-0.66 (m, 4H), 0.60 - 0.52 (m, 2H), 0.32 (br d, J=2.7 Hz, 2H). LC-MS RT: 2.20 min; MS (ESI) m/z = 512.5 (M+H)*;
Method B.

Example 61

[0245]
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F
CF;
Intermediate 61-1
o ~
~o | SN
=
NS

[0246] A mixture of 5-bromo-6-methoxynicotinaldehyde (0.85 g, 3.9 mmol), TEA (0.5 mL, 3.9 mmol), Pd(OAc), (0.18 g,
0.80 mmol), dppf (0.65 g, 1.2 mmol) was slurried in DMSO (10 mL) and MeOH (7 mL) in steel reaction vessel. The reaction
mixture was placed under CO (g) at 482633 Pa (70 psi) and heated to 80 °C for 18h. The reaction mixture was allowed to
cool, then partitioned with water (20 mL) and ethyl acetate (50 mL). The aqueous layer was extracted with ethyl acetate (2 x
20 mL). The combined organic portions were washed with brine (15 mL) and dried (MgSO,) and concetrated under
reduced pressure. The resudue was purified with silica gel chromatography to afford methyl 5-formyl-2-methoxynicotinate
(0.74 g, 3.8 mmol, 96 % yield). '"H NMR (500 MHz, CDCl5) § 10.03 (s, 1H), 8.81 (d, J=2.3 Hz, 1H), 8.64 (d, J=2.3 Hz, 1H),
4.18 (s, 3H), 3.96 (s, 3H). LCMS (ESI) m/z: 196.2 (M+H)*

Intermediate 61-2

- 100 -

[0247] Toasolutionof61-1(0.59 g, 3.0 mmol)dissolved in DCM (15 mL) was added hydroxylamine hydrochloride (0.25
g, 3.6 mmol) followed by TEA (1.3 mL, 9.0 mmol) and the reaction mixture was stirred overnight. The reaction mixture was
concetrated under reduced pressure and water (50 mL) was added. The resulting solid was collected by filtration and dried
to afford methyl (E)-5-((hydroxyimino)methyl)-2-methoxynicotinate (0.43 g, 2.0 mmol, 68%) which was used without
further purification. THNMR (500 MHz, CDCl3) 8.45(s, 2H), 8.14 (s, 1H),4.10 (s, 3H), 3.94 (s, 3H). LCMS (ESI) m/z: 211.1
(M+H)*

64



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

Intermediate 61-3

Cl \l\ll
OH

[0248] To a solution of 61-2 (0.24 g, 1.1 mmol) dissolved in DMF (3 mL) was added NCS (0.18 mg, 1.4 mmol) and the
mixture was stirred overnight. The reaction mixture was diluted with water and the resultant solid was collected by filtration
to afford methyl (Z)-5-(chloro(hydroxyimino)methyl)-2-methoxynicotinate (0.24 g, 1.0 mmol, 86%) which was used without
purification.'H NMR (500 MHz, CDCl5) § 8.80 (d, J=2.6 Hz, 1H), 8.60 (d, J=2.6 Hz, 1H), 7.88 (s, 1H), 4.12 (s, 3H), 3.95 (s,
3H). LCMS(ESI) m/z: 245.1 (M+H)*

Intermediate 61-4

[0249] To 61-3 (200 mg, 0.82 mmol)in DCM (5 mL) was added 2,5-dihydrofuran (0.57 g, 8.2 mmol) and TEA (0.34 mL,
2.5 mmol). After 24h, the solvent was removed under vacuum and the residue was purified by normal phase silica gel
chromatography, using hexanes/EtOAc as eluents, to afford methyl 2-methoxy-5-(3a,4,6,6a-tetrahydrofuro[3,4-d]iso-
xazol-3-yl)nicotinate (160 mg, 0.56 mmol, 69 % yield). LCMS(ESI) m/z: 279.1 (M+H)*

Intermediate 61-5 (isomer 1), and 61-6 (isomer 2):

[0250]

[0251] 61-4 was subjected to chiral separtion SFC using the following conditions: Column: Chiralpak 1A, 21 x250 mm, 5
micron, Mobile Phase: 40%-60% MeOH / 60%-40% CO,, Flow Conditions: 90 mL/min, 150 Bar, 40°C,; Analytical method:
Column Chiralpak IA, 4.6 x 250 mm, 3 micron, Mobile Phase: 25% MeOH / 75% CO,, Flow Conditions: 2 mL/min, 150 Bar,
40°C, to afford chiral peak-1, (RT=1.91 min., >99% ee), 61-5 (30 mg, 0.11 mmol, 13 % yield). '"H NMR (500 MHz, CDCl3) §
8.53(d, J=2.4Hz, 1H),8.50 (d, J=2.4 Hz, 1H), 5.55-5.29 (m, 1H), 4.36 (d, J/=10.8 Hz, 1H),4.31 (s, 1H),4.16 (dd, J=9.5, 1.1
Hz, 1H), 4.11 (s, 3H), 3.94 (s, 3H), 3.90 (dd, J=9.5, 6.7 Hz, 1H), 3.81 (dd, J=11.0, 3.8 Hz, 1H) and chiral peak-2, (RT=7.51
min., >99% ee), 61-6 (38 mg, 0.14 mmol, 17% yield). 'THNMR (500 MHz, CDCl;) 5 8.53 (d, J=2.4 Hz, 1H), 8.50 (d, J=2.6 Hz,
1H),5.46-5.41 (m, 1H),4.36 (d, J/=10.8 Hz, 1H),4.31 (s, 1H),4.16 (dd, J=9.5,1.2 Hz, 1H),4.11 (s, 3H), 3.94 (s, 3H), 3.91 (d,
J=6.7 Hz, 1H), 3.81 (dd, J=10.8, 4.0 Hz, 1H).
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Intermediate 61-7

[0252] To asolution of 61-6 (38 mg, 0.14 mmol) dissolved in THF (1 mL)and MeOH (0.5 mL) cooled to 0 °C was added 1
Mag.LiOH (0.41 mL, 0.41 mmol) and the reaction mixture was stirred for 14h. The reaction mixture was neutralized with 1N
HCland solvent volume reduced under reduced pressure. The resdiue was freeze-dried to afford 2-methoxy-5-(3a,4,6,6a-
tetrahydrofuro[3,4-dlisoxazol-3-yl)nicotinic acid (36 mg, 0.14 mmol, quant.) which was used without purification. TH NMR
(500 MHz, DMSO-dg) 5 8.20 (s, 1H), 7.84 - 7.68 (m, 1H), 5.32 (dd, J=9.2, 3.5 Hz, 1H), 4.61 - 4.37 (m, 1H), 4.09 (d, J=10.7
Hz, 1H), 3.91 (d, J=8.9 Hz, 1H), 3.83 (s, 3H), 3.77 (dd, J=9.4, 6.9 Hz, 1H), 3.65 (dd, J=10.5, 3.7 Hz, 1H). LCMS(ESI) m/z:
265.1 (M+H)*

[0253] Example 61. To a solution of IV-4 (9.8 mg, 26 (Omol), 61-7 (7 mg, 26 Cdmol), BOP (13 mg, 29 [Omol) dissolved in
DMF (1 mL) was added DIEA (14 [JL, 79 OImol. After 24h, the reaction mixture was purified by reverse phase HPLC to
afford example 5-{3aH,4H,6H,6aH-furo[3,4-d][1,2]oxazol-3-y1 +N-[(1R,2R,3S,4R,7Z)-7-(cyclopropylmethyli-
dene)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]lcarbamoyl}bicyclo[2.2.1]heptan-2-yl]-2-methoxypyridine-3-carboxamide
(12 mg, 17 Omol, 64 % yield). 'TH NMR (500 MHz, DMSO-dg) § 10.66 - 10.49 (m, 1H), 10.04 (d, J=7.0 Hz, 1H), 8.68 - 8.46
(m, 2H), 8.23 (dd, J=6.5, 2.5 Hz, 1H), 7.80 (br dd, J=7.8, 3.8 Hz, 1H), 7.49 (t, J=9.8 Hz, 1H), 5.39 (dd, J=9.2, 3.6 Hz, 1H),
4.70(d, J=9.5Hz, 1H),4.55 (brt, J=7.8 Hz, 1H), 4.47 - 4.39 (m, 1H), 4.14 (s, 3H), 4.11 (d, J=10.7 Hz, 1H), 3.96 (brd, J=9.2
Hz, 1H),3.77 (dd, J=9.5,6.8 Hz, 1H), 3.67 (dd, J=10.9, 3.7 Hz, 1H), 3.17 (brdd, J=11.1, 3.9 Hz, 1H), 3.12 (brs, 1H), 2.74 (br
s, 1H),1.86-1.67 (m, 2H), 1.59-1.47 (m, 1H), 1.44-1.29 (m, 2H), 0.89- 0.66 (m, 2H), 0.45-0.21 (m, 2H). LCMS(ESI) m/z:
615.3 (M+H)* RT= 2.54 min., method B.

Example 65:

[0254]

[0255] Cyclopent-3-ene-1-carboxamide (1.2 g, 11 mmol) was added dropwise to a solution of methyl (Z)-5-(chloro(hy-
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droxyimino)methyl)-2-methoxynicotinate 59-3 (0.88 g, 3.6 mmol) dissolved in DCM (36 mL) followed by addition of TEA
(1.5 mL, 11 mmol). After 12h, the reaction mixture was concentrated under reduced pressure, then purified by normal
phase chromatography. The residue was dissolved in THF/MeOH (1:1, 10 mL) and treated with LiOH monohydrate (450
mg, 11 mmol) dissolved in H,O (3 mL). After 3h, the reaction mixture was made slightly acidic with 1.0N HCI solution and
the solution was concentrated under reduced pressure. The remaining aqueous layer was extracted with EtOAc (3 x 20
mL), washed with brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The benzoic acid
65-1 (85 mg, 0.28 mmol, 8.0 % yield) and was used withouth further purification. LC-MS RT = 1.079 min; (M+H)* = 329.1;
Method B.

[0256] Individual chiral diastereomer nicotinic acid intermediates 65-2 and 65-3 were obtained by chiral SFC of
diasteremeric mixture intermediate 65-1 (85 mg, 0.28 mmol). Chiral SFC Preparative chromatographic conditions:
Instrument: PIC Solution SFC Prep-200; Column: Chiralpak AD-H, 21 x 250 mm, 5 micron; Mobile Phase: 35% MeOH
1 65% CO2; Flow Conditions: 45 mL/min, 150 Bar, 40°C; Detector Wavelength: 220 nm; Injection Details: 1.0 mL of
~16.25mg/mL. Analytical Chromatographic Conditions: Instrument: Shimadzu Nexera SFC; Column: Chiralpak AD-H, 4.6
x 100 mm, 3 micron; Mobile Phase: 35% MeOH / 65% CO2; Flow Conditions: 2.0 mL/min, 150 Bar, 40°C; Detector
Wavelength: 220 nm; Injection Details: 5 pL of ~Img/mL in MeOH.

[0257] Intermediate 65-2 (Peak 1;>95%ee; chiral analytical RT = 1.70 min) was obtained as a film (25 mg, 0.080 mmol,
29%). THNMR (500 MHz, DMSO-d6) § 13.28 (brs, 1H), 8.56 (d, J=2.3 Hz, 1H), 8.30 (d, J=2.1 Hz, 1H), 7.33 (br s, 1H), 6.80
(brs, 1H),5.16 (dd, J=8.7,5.0 Hz, 1H), 4.31 (t, J=8.8 Hz, 1H), 3.94 (s, 3H), 2.08 (dd, J=13.8,6.0 Hz, 1H), 2.04 - 1.86 (m, 4H).
[0258] Intermediate 65-3 (Peak 2;>95%ee; chiral analytical RT = 2.80 min) was obtained as a film (25 mg, 0.080 mmol,
29%). TH NMR (500 MHz, DMSO-d6) § 8.50 (br s, 1H), 8.21 (brs, 1H), 7.36 (br s, 1H), 6.82 (br s, 1H), 5.18 (dd, J=8.5, 5.0
Hz, 1H), 4.32 (t, J=8.9 Hz, 1H), 3.94 (s, 3H), 2.60 - 2.53 (m, 1H), 2.10 (dd, J=13.8, 6.0 Hz, 1H), 2.06 - 1.89 (m, 4H).
[0259] Example 65 was prepared as described in example 59 using 65-2 (23 mg, 0.075 mmol) and IV-4 to afford
3-(5-(((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoro-methyl)phenyl)carbamoyl)bicyclo[2.2.1]hep-
tan-2-yl)carbamoyl)-6-methoxypyridin-3-yl)-3a,5,6,6a-tetrahydro-4H-cyclopenta[d]isoxazole-5-carboxamide (isomer-1)
(26 mg, 0.038 mmol, 50 % yield). "H NMR (500 MHz, DMSO-d6) § 10.54 (s, 1H), 10.05 (d, J=7.0 Hz, 1H), 8.61 - 8.57 (m,
2H), 8.23 (dd, J=6.6,2.6 Hz, 1H), 7.83-7.78 (m, 1H), 7.50 (t, J=9.8 Hz, 1H), 7.34 (s, 1H), 6.82 (s, 1H), 5.19 (dd, J=8.7,5.0
Hz, 1H),4.70(d, J=9.6 Hz, 1H),4.43 (ddd, J=10.2,6.3,4.0Hz, 1H),4.33 (t, J=8.9 Hz, 1H),4.14 (s, 3H), 3.17 (dd, J=10.6,4.3
Hz, 1H),3.12(t,J=3.5Hz, 1H),2.74 (t, J=3.4 Hz, 1H), 2.57 - 2.52 (m, 1H),2.13-1.88 (m, 4H), 1.84 - 1.75 (m, 2H), 1.54 - 1.47
(m,1H),1.44-1.40(m, 1H),0.79-0.70 (m, 2H), 0.38-0.32 (m, 2H). LC-MS (M+H) = 656.3; HPLC RT = 1.34 min; Method A.

Example 71:
[0260]
RF
F
F
o]
Intermediate 71-1
o
~0 | X
N
Br
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[0261] To a solution of sodium methoxide, 0.5 M in MeOH (3.4 mL, 1.7 mmol) was added methyl 2-bromo-5-
fluoroisonicotinate (0.33 g, 1.4 mmol) and the reaction mixture was stirred at rt for 18h. The reaction mixture was
partitioned between EtOAc and water, and the organic portion was washed with brine, dried over Na,SO,, filtered and
concentrated under reduced pressure to afford methyl 2-bromo-5-methoxyisonicotinate (240 mg, 0.97 mmol, 69 % yield),
which was used without further purification. TH NMR (500 MHz, CDCl3) § 8.21 (s, 1H), 7.76 (s, 1H), 4.01 (s, 3H), 3.96 (s,
3H). LC-MS RT: 0.82 min; MS (ESI) m/z = 248.1 (M+H)*; Method A.

Intermediate 71-2

[0262] Intermediate 71-2 was prepared from 71-1 according to the general method described for the preparation of 61-1
to afford methyl 2-formyl-5-methoxyisonicotinate (24 mg, 0.13 mmol, 27 % yield) LC-MS RT: 0.65 min; MS (ESI) m/z =
196.1 (M+H)+; Method A.

Intermediate 71-3

Ox-OH
/I OMe
N X
Q = N

[0263] Intermediate 71-3 was prepared from 71-2 according to the general method described for the preparation of 61-7
to afford 5-methoxy-2-(3a,4,6,6a-tetrahydrofuro[3,4-dlisoxazol-3-yl)isonicotinic acid (18 mg, 0.068 mmol, 54 % yield over
4 steps). LC-MS RT: 0.58 min; MS (ESI) m/z = 265.1 (M+H)*; Method A.

Intermediate 71-4

[0264] Intermediate 71-4 was prepared from 71-3 and IV-4 according to the general method described forthe
preparation of example 59 to afford a mixture of diastereomers N-((1R,2R,3 S,4R,Z)-7-(cyclopropylmethylene)-3-((4-
fluoro-3-(trifluoromethyl)phenyl)carbamoyl)bicyclo[2.2.1]heptan-2-yl)-5-methoxy-2-(3a,4,6,6a-tetrahydrofuro[3,4-dliso-
xazol-3-yl)isonicotinamide (30 mg, 0.048 mmol. 70 % yield) TH NMR (500 MHz, DMSO-d6) § 10.55 (s, 1H), 10.01 (dd,
J=6.8,3.7Hz, 1H),8.65(s, 1H),8.32(s, 1H),8.23 (brd, J=6.1 Hz, 1H), 7.78 (brdd, J=8.3,4.1 Hz, 1H), 7.49 (t, J=9.8 Hz, 1H),
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5.38 (dt, J=9.2, 2.9 Hz, 1H), 4.70 (d, J=9.5 Hz, 1H), 4.51 - 4.39 (m, 2H), 4.17 (s, 3H), 4.14 - 4.06 (m, 2H), 3.83-3.74 (m, 1H),
3.66(dd, J=10.8,3.5Hz, 1H),3.17 (brdd, J=11.0,4.3Hz, 1H), 3.13 (brs, 1H), 2.74 (brs, 1H), 1.86 - 1.73 (m, 2H), 1.58 - 1.48
(m, 1H), 1.47 - 1.33 (m, 2H), 0.81 - 0.66 (m, 2H), 0.35 (br d, J=4.0 Hz, 2H). LC-MS RT: 2.53 min; MS (ESI) m/z = 615.05
(M+H)*; Method B.

Example 71 (isomer 1) and 72 (isomer 2)

[0265] 71-4 was subjected to SFC-chiral chromatography with the following conditions: Column: Chiral AS 30 x 250 mm.
5 micron; Mobile phase: 65% CO2/ 35% MeOH w/0.1%DEA; Flow conditions: 100 mL/min; Analytical chromatographic
conditions: Column: Chiral AS, 4.6 x 100 mm, 5 micron; Mobile phase: 65% CO2/ 35% MeOH w/0.1%DEA; Flow
conditions: 2 mL/min; Peak 1 (71), RT = 1.2 min, >95% ee, 1H NMR (500 MHz, DMSO-d6) 5 10.56 (s, 1H), 10.01 (br d,
J=6.7Hz, 1H), 8.66 (s, 1H),8.32(s, 1H),8.27-8.19 (m, 1H), 7.85-7.74 (m, 1H), 7.49 (brt, J=9.5Hz, 1H), 5.39 (brdd, J=9.3,
3.2Hz, 1H),4.71 (brd, J=9.8 Hz, 1H), 4.52-4.37 (m, 2H), 4.17 (s, 3H), 4.15-4.03 (m, 2H), 3.79 (brdd, J=9.0, 7.2 Hz, 1H),
3.67 (brdd, J=10.4, 3.1 Hz, 1H), 3.18 (brdd, J=10.7, 3.4 Hz, 1H), 3.13 (br s, 1H), 2.74 (br s, 1H), 1.87-1.71 (m, 2H), 1.59 -
1.48 (m, 1H), 1.46 - 1.32 (m, 2H), 0.84 - 0.61 (m, 2H), 0.36 (br s, 2H), LC-MS RT: 2.44 min; MS (ESI) m/z=614.9 (M+H)*;
Method B.; Peak 2 (72), RT = 3.0 min, >95% ee, 1THNMR (500 MHz, DMSO-d6)  10.57 (s, 1H), 10.02 (brd, J=6.7 Hz, 1H),
8.66 (s, 1H),8.32(s, 1H),8.23 (brd, J=3.7 Hz, 1H), 7.79 (brd, J=7.9 Hz, 1H), 7.50 (brt, J=9.6 Hz, 1H), 5.39 (brdd, J=9.0, 2.9
Hz, 1H),4.71 (brd, J=10.1 Hz, 1H), 4.50 - 4.40 (m, 2H), 4.17 (s, 3H), 4.16 -4.05 (m, 2H), 3.85-3.74 (m, 1H), 3.71-3.63 (m,
1H), 3.18 (brdd, J=10.2, 2.9 Hz, 1H), 3.13 (brs, 1H), 2.75 (br s, 1H), 1.80 (brdd, J=10.4, 9.2 Hz, 2H), 1.53 (brd, J=5.8 Hz,
1H), 1.43 (br s, 2H), 0.84 - 0.64 (m, 2H), 0.36 (br s, 2H), LC-MS RT: 2.43 min; MS (ESI) m/z = 614.9 (M+H)*; Method B.

Example 74:

[0266]

Intermediate 74-1:
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[0267] To asolution of example 78 (0.10 g, 0.17 mmol) dissolved in DCM (6 mL) was added TFA (0.26 mL, 3.3 mmol) at
0°C. The resulting reaction mixture was stirred at room temperature for 2h. The reaction mixture was concentrated under
reduced pressure to afford 5-(((1R,2R,3R,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carba-
moyl)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-6-methoxynicotinic acid (80 mg, 0.15 mmol, 88 % yield) which was used
without further purification. LC-MS RT: 0.46 min, method E; MS (ESI) m/z = 548.2 (M+H)*.

[0268] Example 74 was prepared by the general procedure described for example 1 using 74-1 (20. mg, 0.037 mmol)
and  (1-(methylsulfonyl)cyclopropyl)methanamine  hydrochloride  (10. mg, 0.055 mmol) to afford
N3-((1R,2R,3R,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl)bicyclo[2.2.1]hep-
tan-2-yl)-2-methoxy-N5-((1-(methylsulfonyl)cyclopropyl)methyl)pyridine-3,5-dicarboxamide (6.5 mg, 9.2 pmol, 25 %
yield). LC-MS RT: 2.3 min, method A. MS (ESI) m/z = 679.2 (M+H)*. TH NMR (400 MHz, DMSO-d6) § 10.54 (s, 1H),
10.03 (d, J=7.1 Hz, 1H), 8.87 (t, J=6.1 Hz, 1H), 8.81-8.76 (m, 1H), 8.76 - 8.66 (m, 1H), 8.23 (dd,J=6.7, 2.6 Hz, 1H), 7.84 -
7.74 (m, 1H), 7.49 (t, J=10.0 Hz, 1H), 4.70 (d, J=9.5 Hz, 1H), 4.48 - 4.40 (m, 1H), 4.14 (s, 3H), 3.83 (d, J=6.1 Hz, 2H),3.20 -
3.13(m, 1H), 3.13-3.09 (m, 1H), 3.06 (s, 3H), 2.78 -2.71 (m, 1H), 1.85- 1.72 (m, 2H), 1.56 - 1.44 (m, 1H), 1.44 - 1.34 (m,
2H), 1.29 - 1.21(m, 3H), 1.17 - 1.11 (m, 2H), 0.79 - 0.68 (m, 2H), 0.36 (dd, J=4.4, 2.0 Hz, 2H).

Example 77:

[0269]

Intermediate 77-1:

\
o

0 N
7]
N
S;o
osS\

N

[0270] To asolution of methyl 4-methoxy-1H-pyrazole-5-carboxylate (250 mg, 1.6 mmol) dissolved in DMF (10 mL)was
added K,CO3; (660 mg, 4.8 mmol) followed by 1-chloro-2-(methylsulfonyl)ethane (340 mg, 2.4 mmol). The reaction
mixture was stirred at 70 °C for 5 h. The reaction mixture was diluted with EtOAc (20ml), filtered through celite, then the
filtrate was concentrated under reduced pressure to afford mixture of regioisomers (250 mg, 0.95 mmol, 60 % yield). The
mixture was used without further purification. LCMS RT: 0.53 min; method E; MS (ESI) m/z = 263.2 (M+H)*.
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Intermediate 77-2:
OH

O0<
]
N
o>si°

N

[0271] Toasolution of 77-1 (0.2 g, 0.763 mmol) dissolved in MeOH (10 mL) cooled to 0 °C was added a solution of 2N aq
LiOH (0.037 g, 1.5 mmol). The reaction mixture was allowed to warm to rt over 3 h thenconcentrated under reduced
pressure and the residue was dissolved in water (5 mL). The aqueous portion was acidified with 1.5 N HCl and the resulting
precipitate was filtered and dried under reduced pressure to yield a mixture of regioisomers (0.12 g, 0.37 mmol, 48 % yield).
The mixture was used without further purification. LC-MS RT: 0.31 min; method E; MS (ESI) m/z = 249.2 (M+H)*.
[0272] Example 77 was prepared by the general procedure described for example 1 using 77-2 and IV-4 afford
N-[(1R,2R,3 S,4R,7Z)-7-(cyclopropylmethylidene)-3-{[4-fluoro-3-(trifluoromethyl)phenyl]carbamoyl! }bicyclo[2.2.1]hep-
tan-2-yl]-1-(2-methanesulfonylethyl)-4-methoxy-1H-pyrazole-3-carboxamide (5 mg, 8 wmol, 6 % yield). LC-MS RT:
3.47 min; method C; MS (ESI) m/z = 599.2 (M+H)*. 1H NMR (400 MHz, DMSO-d6) & ppm 10.51 (s, 1 H) 9.24 (d,
J=7.53Hz, 1H)8.22 (dd, J=6.53,2.51 Hz, 1H) 7.75-7.81 (m, 1H) 7.58 (s, 1 H) 7.49 (t, J=9.79 Hz, 1H) 4.76 - 4.95 (m, 1 H)
4.42 (brs,1H)3.92(s,3H)3.57 (t,J=7.03Hz, 1H) 3.36-3.39 (m, 1H) 3.22-3.29 (m, 1 H) 3.14 (dd, J=10.79,4.27 Hz, 2 H)
3.06 (brs,1H)2.96(s,2H)2.68-2.73(m,1H)2.52-2.56 (m,2H)2.34-2.47(m,2H) 1.63-1.89(m, 1H) 1.46-1.58 (m, 2H)
1.42 (brs, 2 H) 1.24 (s, 1 H).

Example 78:

[0273]

Intermediate 78-1:

o o
o l =N
=

Aok

[0274] A solution of 6-methoxy-5-(methoxycarbonyl)nicotinic acid (3.5 g, 17 mmol) was dissolved in toluene (100 mL)
and heated to 80 °C. To the solution was added 1,1-di-tert-butoxy-N,N-dimethylmethanamine (40 mL, 170 mmol) and the
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resulting solution stirred at 80 °C for 16 h. The reaction mixture was concentrated under reduced pressure and the resulting
residue was dissolved in EtOAc (2x75 ml), and the combined organic portion washed with water (2 x 50 mL). The organic
portion was dried over Na,SO,, filtered and concentrated under reduced pressure, then purified with silica gel chromato-
graphy eluted with 0- 30 % EtOAc in petroleum ether to afford 5-(tert-butyl) 3-methyl 2-methoxypyridine-3,5-dicarboxylate
which was used without further purification (3.7 g, 14 mmol, 84 % yield).LCMS RT = 1.90 min, method E, LCMS(ESI)m/z=
268.2 (M+H)*.

Intermediate 78-2:

OH o~
0O ’ N
=

o~

[0275] A solution of 78-1 (400 mg, 1.5 mmol) dissolved in THF (25 mL) was cooled to 0°C and 1N aqueous solution of
NaOH (3.0 mL, 3.0 mmol ) was added. The reaction mixture was allowed to warm to rt over 3 hr. The reaction mixture was
concentrated under reduced pressure, the residue was dissolved in water (2ml) and the aqueous phase washed with
diethyl ether (10ml). The aqueous portion was acidified with 1.5 N HCl to pH 4 and the resultant precipitate was filtered and
dried under reduced pressure to afford 5-(tert-butoxycarbonyl)-2-methoxynicotinic acid (210 mg, 0.83 mmol, 55 % yield)
which was used without further purification. LCMS RT = 0.80 min, method E. LCMS(ESI) m/z = 254.2 (M+H)*.

[0276] Example 78 was prepared by the general coupling procedures described for example 1 using IV-4 (10 mg, 0.027
mmol) and 78-2 (6.87 mg, 0.027 mmol) to afford tert-butyl 5-(((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluor-
0-3-(trifluoromethyl)phenyl)carbamoyl)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-6-methoxynicotinate (9.2 mg, 0.014 mmol,
53 % yield). LC-MS RT: 2.92 min; [A] MS (ESI) m/z=604.2 (M+H). 1H NMR (400MHz, DMSO-d6) 6 = 10.54 (s, 1H), 10.02
(d, J=6.8 Hz, 1H), 8.80 (d, J=2.4 Hz, 1H), 8.68 (d, J=2.2 Hz, 1H), 8.22 (dd, J=2.7, 6.6 Hz, 1H), 7.84 -7.75 (m, 1H), 7.49 (t,
J=9.7Hz, 1H),4.70 (d, J=9.5 Hz, 1H), 4.45-4.37 (m, 1H),4.15 (s, 3H), 3.20- 3.14 (m, 1H), 3.13-3.09 (m, 1H), 2.76 - 2.71
(m, 1H),1.83 - 1.73 (m, 2H), 1.60 - 1.45 (m, 13H), 1.44 - 1.37 (m, 2H)

Example 81:

[0277]

F;C

COOH

72



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

Intermediate 81-1
OH

o)

/O
[0278] A solution of 2-bromoprop-2-en-1-ol (1.4 g, 10 mmol) dissolved in DMF (15 mL) was treated with (2-fluor-
0-5-(methoxycarbonyl)phenyl)boronic acid (2.0 g, 10 mmol), potassium phosphate (3.4 mL, 10 mmol), and chloro(2-
dicyclohexylphosphino-2',4’,6'-triisopropyl-1,1’-biphenyl)[2-(2'-amino-1,1’-biphenyl)]palladium(ll) (0.08 g, 0.10 mmol)
and the reaction mixture sparged with nitrogen for 10 min, sealed, and stirred at 65 °C for 3h. The reaction mixture
was neutralized with 1N HCI, extracted with ethyl acetate, dried over sodium sulfate, and concentrated under reduced
pressure, then purified with reverse phase purification to afford methyl 4-fluoro-3-(3-hydroxyprop-1-en-2-yl)benzoate (1.0
g, 4.7 mmol, 47 % yield). MS (ESI) m/z: 211.1 (M+H).

Intermediate 81-2

(0)

SN

[0279] Toaround bottom flask containing 81-1 (0.50 g, 2.4 mmol) and rhodium(ll) acetate dimer (48 mg, 0.11 mmol) was
added toluene (10 mL) and the reaction mixture heated at reflux. To the reaction mixture was added a solution of 1-(tert-
butyl) 3-methyl 2-diazomalonate (0.43 g, 2.2 mmol) dissolved in Toluene (2 mL) over a period of 5 minutes and the resulting
solution stirred for 30 min. The reaction mixture was concentrated under reduced pressure then purified with silica gel
chromatography to afford 1-(tert-butyl) 3-methyl 2-((2-(2-fluoro-5-(methoxycarbonyl)phenyl)allyl)oxy)malonate (610 mg,
1.6 mmol, 71 % yield). MS (ESI) m/z: 211.1 (M+H)*.

Intermediate 81-3

N

o)

[0280] To a solution of 81-2 (612 mg, 1.6 mmol) dissolved in DCM (10 mL) was added dimethylmethylideneammonium
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iodide (440 mg, 2.4 mmol) followed by TEA (0.34 mL, 2.4 mmol) and the reaction mixture stirred for 14h. The reaction
mixture was concentrated under reduced pressure then purified with silica gel chromatography to afford 1-(tert-butyl) 3-
methyl 2-((dimethylamino)methyl)-2-((2-(2-fluoro-5-(methoxycarbonyl)phenyl)allyl)oxy)malonate (420 mg, 0.96 mmol,
57% yield). MS (ESI) m/z: 440.2 (M+H)*.

Intermediate 81-4

N

o

[0281] To asolution of 81-3 (420 mg, 0.94 mmol) dissolved in acetone (10 mL) was added methyl iodide (0.089 mL, 1.4
mmol) and the reaction mixture stirred for 14h. The reaction mixture was concentrated under reduced pressure to afford
3-(tert-butoxy)-2-((2-(2-fluoro-5-(methoxycarbonyl)phenyl)allyl)oxy)-2-(methoxycarbonyl)-N,N,N-trimethyl-3-oxopro-
pan-1-aminium (430 mg, 0.94 mmol, quant.) which was used without further purification. 'TH NMR (400MHz, DMSO-dg) §
8.02-7.94 (m,2H),7.45-7.36 (m, 1H),5.70 (s, 1H),5.54 (s, 1H), 4.63 (s, 2H),4.14-4.01 (m, 2H), 3.87 (s, 3H), 3.84 (s, 3H),
3.05 (s, 9H), 1.46 (s, 9H).

Intermediate 81-5

(0]

0\

[0282] To a solution of 81-4 (430 mg, 0.94 mmol) dissolved in DMSO (6 mL) was added a 1M solution of sodium
hydroxide (1.1 mL, 1.1 mmol) and the reaction mixture stirred for 3 h at rt. The reaction mixture was concentrated under
reduced pressure then purified using silica gel chromatography to afford methyl 3-(3-((3-(tert-butoxy)-3-oxoprop-1-en-2-
yl)oxy)prop-1-en-2-yl)-4-fluorobenzoate (210 mg, 0.62 mmol, 66% yield). MS (ESI) m/z: 337.3 (M+H)*.
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Intermediate 81-6

o W
o)
o)
F
o\
o)

[0283] To asolution of 81-5 (200 mg, 0.6 mmol) dissolved in DMSO (30 mL) was added (Ir[dF(CF3)ppy],(dtbpy))-PFg (7
mg, 6 umol) and the reaction mixture was degassed under vacuum and backfilled with N, 3x. The reaction mixture was
irradiated with blue LED for 60 h. The reaction mixture was diluted with brine, extracted with ethyl acetate, the organic
portion concentrated under reduced pressure, then purified with silica gel chromatography to afford tert-butyl 4-(2-
fluoro-5-(methoxycarbonyl)phenyl)-2-oxabicyclo[2.1.1]hexane-1-carboxylate (120 mg, 0.36 mmol 57 % yield). MS (ESI)

miz: 337.0 (M+H).
o)
OH
0
F
O\
0

[0284] To a solution of 81-6 (120 mg, 0.36 mmol) dissolved in DCM (2.4 mL) was added TFA (0.6 mL, 8 mmol) and the
reaction mixture stirred at room temperature for 30 min. The reaction mixture was concentrated under reduced pressure to
afford 4-(2-fluoro-5-(methoxycarbonyl)phenyl)-2-oxabicyclo[2.1.1]hexane-1-carboxylic acid (100 mg, 0.36 mmol, quant.)
which was used without further purification. MS (ESI) m/z: 280.0 (M+H)*.

Intermediate 81-7

Intermediate 81-8:

[0285] 81-8 was prepared from intermediate V-2 and intermediate 81-7 according to the general procedure outlined for
Example 1 to afford methyl 4-fluoro-3-(1-(((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl)-7-(2,2,2-
trifluoroethylidene)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-2-oxabicyclo[2.1.1]hexan-4-yl)benzoate (16 mg, 0.020 mmol,
38 % yield). MS (ESI) m/z: 659.3 (M+H)*.

[0286] Example 81 wasprepared fromintermediate 81-8 as outlined in Example 26, then purified with HPLC to afford 4-
fluoro-3-(1-(((1R,2R,3S,4R,Z)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl)-7-(2,2,2-trifluoroethylidene)bicyclo
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[2.2.1]heptan-2-yl)carbamoyl)-2-oxabicyclo[2.1.1]hexan-4-yl)benzoic acid (6.9 mg, 0.01 mmol, 59% vyield). "H NMR
(500MHz, DMSO-dg) 6 10.65 (s, 1H), 9.05 (d, J=7.2 Hz, 1H), 8.04 - 7.97 (m, 1H), 7.95 - 7.88 (m, 1H), 7.87 - 7.79 (m,
2H), 7.51 (t, J=9.7 Hz, 1H), 7.35- 7.28 (m, 1H), 5.93 (q, J=7.8 Hz, 1H), 4.38 - 4.27 (m, 1H), 4.03 (d, J=5.5Hz, 1H), 3.98 (d,
J=5.4Hz, 1H), 3.23 (dd, J=10.7,4.2 Hz, 1H), 3.14 (br.s., 1H), 2.97 (br.s., 1H), 2.37 (dd, J=14.9, 7.0 Hz, 2H), 2.19-2.12 (m,
1H), 2.11 -2.03 (m, 1H), 1.88 - 1.77 (m, 2H), 1.49 (d, J=7.8 Hz, 2H); LC-MS (M+H) = 645.2; RT = 2.03 min; Method B.

Example 82:

[0287]

Intermediate 82-1:

Br
NBoc

[0288] To a solution of 6-bromo-1,2,3,4-tetrahydroisoquinoline hydrochloride (5.0 g, 20 mmol) in DCM (100 mL) were
added TEA (14 mL, 100 mmol), DMAP (0.25 g, 2.0 mmol) and Boc-anhydride (5.6 mL, 24 mmol) at 0 °C, then the reaction
mixture was stirred atrtfor 12h. The volatiles were removed under reduced pressure, the residue was diluted with EtOAc (2
x 100 mL), the organic portion washed with water, dried (Na,SO,), concentrated under reduced pressure, then purified
with silica chromatography to afford tert-butyl 6-bromo-3,4-dihydroisoquinoline-2(1H)-carboxylate (4.5 g, 14 mmol, 72 %

yield). LCMS: MS (ES):m/z = 214.1 [M+2H-Boc].
/O
NBoc

[0289] Pd,(dba)s (1.5 g, 1.6 mmol) and 2-di-tert-butylphosphino-2’,4’,6’-triisopropylbiphenyl (1.0 g, 2.4 mmol) were
added to 82-2 (5.0 g, 16 mmol), methanol (6.5 mL, 160 mmol) and Cs,CO4 (26 g, 80 mmol) dissolved in dioxane (80 mL) at
rt, degassed with nitrogen for 5 min, then stirred at 85 °C for 12 h. The reaction mixture was filtered and the filtrate was
concentrated under reduced pressure, then purified with silica gel chromatography to afford tert-butyl 6-methoxy-3,4-
dihydroisoquinoline-2(1H)-carboxylate (4.0 g, 15 mmol, 95 % yield). LCMS: MS (ES):m/z = 164.1 [M+H-Boc].

Intermediate 82-2:

Intermediate 82-3:

/O
NBoc

Br
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[0290] NBS (4.1g,23 mmol)was added to a solution of 82-2 (6.0 g, 23 mmol) dissolved in acetonitrile (100 mL) at rt and
the reaction mixture was stirred for 5h. The reaction mixture was concentrated under reduced pressure and the residue
was extracted with EtOAc. The organic portion was washed with water, dried over Na,SO,, concentrated, then purified
with silica gel chromatography, elution with 25-45 % EtOAc in petroleum ether to afford tert-butyl 7-bromo-6-methoxy-3,4-
dihydroisoquinoline-2(1H)-carboxylate (5.0 g, 15 mmol, 64 % yield). LCMS: MS (ES):m/z = 288.0 [M+2H-tBu].

Intermediate 82-4:

0 NBoc

[0291] To a solution of 82-3 dissolved in methanol and degassed with bubbling nitrogen (70 mL) and DMF (70 mL) was
added TEA (4.5 mL, 32 mmol), Pd(OAc), (0.14 g, 0.64 mmol) and dppf (0.54 g, 0.96 mmol) at rt. The reactionmixture was
stirred atunder CO (g) at 10 kg pressure and 100 °C in an autoclave for 16 h. The reaction mixture was concentrated under
reduced pressure, the residue diluted with EtOAc, filtered through celite and the filter cakewashed with EtOAc. The filtrate
was concentrated under reduced pressure, then purified by with silica chromatography, elution with 30-35 % EtOAc in
petroleum ether to afford 2-(tert-butyl) 7-methyl 6-methoxy-3,4-dihydroisoquinoline-2,7(1H)-dicarboxylate (520 mg, 1.6
mmol, 25% yield). LCMS: MS (ES):m/z = 322.2 [M+H].

Intermediate 82-5:

o NBoc

OH

[0292] To a solution of 82-4 (350 mg, 1.1 mmol) dissolved in MeOH (5.0 mL) and THF (5.0 mL) was added a solution of
LiOH (260 mg, 11 mmol) dissolved in water (3.0 mL) and the reaction mixture was stirred at rt for 5 h. The solution was
concentrated under reduced pressure, the residue diluted with water (10 mL), and washed with 20% EtOAc in petroleum
ether (20 mL).The aqueous layer was acidified with 0.1N HCl and the resultant precipitate was filtered, washed with water
and dried under reduced pressure to afford 2-(tert-butoxycarbonyl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline-7-car-
boxylic acid (260 mg, 0.85 mmol, 78 % yield) which was used without further purification. LCMS: MS (ES):m/z =
306.1 [M-H].

Example 82

[0293] Prepared from intermediate 82-5 and IV-4 according to the general procedure described for Example 1 to afford
tert-butyl  7-(((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)  carbamoyl)bicyclo
[2.2.1]heptan-2-yl)carbamoyl)-6-methoxy-3,4-dihydroisoquinoline-2(1H)-carboxylate (180 mg, 67 % vyield). TH NMR
(400 MHz, DMSO-d6) & = 10.49 (s, 1H), 9.78 (d, J = 7.1 Hz, 1H), 8.21 (dd, J= 2.7, 6.6 Hz, 1H), 7.83 - 7.74 (m, 1H),
7.69 (s, 1H), 7.47 (t, J=9.8 Hz, 1H),6.97 (s, 1H), 4.67 (d, J=9.5Hz, 1H), 4.50-4.33 (m, 3H), 3.96 (s, 3H), 3.53 (brt, J=5.7
Hz, 2H),3.14 (dd, J=4.4,10.8 Hz, 1H), 3.07 (t, J=3.4 Hz, 1H),2.80 (t, J=5.9 Hz, 2H), 2.70 (t, J=3.9Hz, 1H), 1.85 (brd, J=
9.8Hz, 1H),1.80-1.72(m, 1H), 1.49 (brdd, J=4.6, 9.5 Hz, 1H), 1.46 - 1.31 (m, 12H), 0.81 - 0.64 (m, 2H), 0.34 (dd, J=2.1,
4.5 Hz, 2H); LCMS: RT = 2.788 min, MS (ES):m/z = 658.4 [M+H*] method B.

Example 83:

[0294]
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[0295] Example 83: To a solution of Example 82 (200 mg, 0.30 mmol) dissolved in DCM (5.0 mL) was added TFA (0.11
mL, 1.5 mmol) at 0°C, then the reaction mixture was stirred at rt for 4 h. The reaction mixture was concentrated under
vacuum and was triturated with diethyl ether to generate N-((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluor-
o-3-(trifluoromethyl)phenyl)carbamoyl) bicyclo[2.2.1]heptan-2-yl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline-7-carboxa-
mide (160 mg, 0.29 mmol, 97 % yield) as an off white solid. LCMS: MS (ES):m/z=558.3 [M+H]. 1THNMR (400 MHz, DMSO-
d6)5=10.48 (s, 1H),9.75(d, J =7.1 Hz, 1H), 8.22 (dd, J =2.4,6.6 Hz, 1H), 7.82-7.71 (m, 1H), 7.58 (s, 1H), 7.47 (t, J =
9.8Hz, 1H), 6.86 (s, 1H), 4.67 (d, J =9.8 Hz, 1H), 4.47 - 4.34 (m, 1H), 3.94 (s, 3H), 3.80 (s, 2H), 3.13 (dd, J =4.2, 10.8 Hz,
1H),3.09-3.04 (m, 1H), 2.99-2.89(m, 2H), 2.76 - 2.66 (m, 3H), 1.89-1.81(m, 1H), 1.79-1.70 (m, 1H), 1.55-1.44 (m, 1H),
1.44 - 1.30 (m, 2H), 0.82 - 0.66 (m, 2H), 0.34 (dd, J = 2.0, 4.6 Hz,2H)

Example 84:

[0296]

H OMe

/S/

[0297] Toasolution of Example 83 (20.0 mg, 0.036 mmol) and 1-chloro-2-(methylsulfonyl)ethane (5.1 mg, 0.036 mmol)
in DMF (1.0 mL) and THF (1.0 mL) solvent mixture was added TEA (0.015 mL, 0.11 mmol) at rt, and the reaction mixture
stirred for 14h. The reaction mixture was purified via preparative HPLC to afford N-((1R,2R,3 S,4R,Z)-7-(cyclopropyl-
methylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl) bicyclo[2.2.1]heptan-2-yl)-6-methoxy-2-(2-(methylsulfo-
nyl)ethyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxamide (6.7 mg, 27%) as a white solid. TH NMR (400 MHz, DMSO-
d6) 6 ppm 10.47 (s, 1H),9.76 (d, J=7.3 Hz, 1H), 8.21 (dd, J=2.6,6.5Hz, 1H), 7.82-7.72 (m, 1H), 7.63 (s, 1H), 7.47 (t, J =
9.8Hz, 1H),6.90(s, 1H),4.67 (d, J=9.5Hz, 1H), 4.49-4.37 (m, 1H),4.09 (q, J=5.4 Hz, 1H), 3.94 (s, 3H), 3.57 (s, 2H), 3.38
(s,3H),3.20-3.10 (m, 2H), 3.06 (brt, J = 3.8 Hz, 1H), 2.99 (s, 3H), 2.90 - 2.79 (m, 4H), 2.74 - 2.66 (m, 3H), 1.91 - 1.83 (m,
1H),1.81-1.74 (m, 1H), 1.55- 1.33 (m, 3H), 0.80 - 0.65 (m, 2H), 0.34 (dd, J = 2.1, 4.8 Hz, 2H). LCMS: RT = 2.491 min, MS
(ES):m/z = 664.3 [M+H] method B.

Example 85:

[0298]
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[0299] To a solution of Example 83 and 1-chloro-2-methylpropan-2-ol (3.9 mg, 0.036 mmol) in DMF (1.0 mL) and THF
(1.0 mL) was added TEA (0.015 mL, 0.11 mmol) at rt, then the mixture was heated at 80 °C for 14 h. The reaction mixture
was allowed to cool, concentrated under reduced pressure and purified via preparative HPLC to afford N-((1R,2R,3
S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl) carbamoyl)bicyclo[2.2.1]heptan-2-yl)-2-(2-hy-
droxy-2-methylpropyl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline-7-carboxamide (1 mg, 5 % yield). 1H NMR (400 MHz,
DMSO-d6) 8 ppm 10.48 (s, 1H),9.75(d, J=7.6 Hz, 1H), 8.22(dd, J=2.3,6.5Hz, 1H), 7.83-7.72 (m, 1H), 7.57 (s, 1H), 7.48
(t,J=9.9Hz, 1H),6.88 (s, 1H),4.67 (d,J=9.8 Hz, 1H),4.49-4.37 (m, 1H),4.15(s, 1H), 3.94 (s, 3H), 3.63 (s, 2H), 3.19- 3.09
(m, 1H), 3.08-3.02 (m, 1H), 2.87 -2.74 (m, 4H), 2.68 (brd, J =8.6 Hz, 1H), 2.35 (s, 2H), 1.90 - 1.82 (m, 1H), 1.79-1.72 (m,
1H), 1.54 - 1.45 (m, 1H), 1.44 - 1.34 (m, 2H), 1.10 (s, 6H), 0.79- 0.70 (m, 2H), 0.41 - 0.27 (m, 2H). LCMS: RT =2.573 min,
MS (ES):m/z = 630.4 [M+H] method B.

Example 88:

[0300]

[0301] Toasolution of Example 83 (20 mg, 0.036 mmol), and 2-methylpropane-1-sulfonyl chloride (11 mg, 0.072 mmol)
in DCM (2.0 mL) was added TEA (0.015 mL, 0.11 mmol) at 0 °C, then the reaction mixture was stirred at rt for 14 h. The
reaction mixture concentrated under reduced pressure and purified via preparative HPLC to afford N-((1R,2R,3
S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)  carbamoyl)bicyclo[2.2.1]heptan-2-yl)-2-(iso-
butylsulfonyl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline-7-carboxamide (6.2 mg, 27% yield) as a white solid. 1H NMR
(400 MHz, DMSO-d6) 8 = 10.50 (s, 1H),9.80 (d, J=7.1 Hz, 1H), 8.22 (dd, J=2.8,6.7 Hz, 1H), 7.82-7.73 (m, 1H), 7.71 (s,
1H), 7.48 (t, J=9.8 Hz, 1H), 6.99 (s, 1H), 4.68 (d, J=9.8 Hz, 1H), 4.47 - 4.38 (m, 1H), 4.34 (s, 2H), 3.96 (s, 3H), 3.51-3.40
(m, 2H), 3.14 (dd, J=4.5,10.9 Hz, 1H), 3.07 (t, J=3.9 Hz, 1H),2.98 (d, J=6.6 Hz, 2H), 2.92 (brt, J=6.0 Hz, 2H), 2.70 (t, J=
3.7Hz, 1H),2.12 (td, J=6.6, 13.4 Hz, 1H), 1.89 - 1.66 (m, 2H), 1.56 - 1.45 (m, 1H), 1.45-1.29 (m, 2H), 1.03 (d, J =6.8 Hz,
6H), 0.81 -0.68 (m, 2H), 0.34 (dd, J =2.0, 4.6 Hz, 2H). LCMS: RT = 2.465 min, MS (ES):m/z = 658.3 [M+H*] method B.
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Example 90:

[0302]

Intermediate 90-1:

X

o J<

- \@ °

[0303] To tert-butyl 7-bromo-3,4-dihydroisoquinoline-2(1H)-carboxylate (4.0 g, 13 mmol), Pd,(dba); (1.2 g, 1.3 mmol),
2-di-tert-butylphosphino-2',4’,6’-triisopropylbiphenyl (0.82 g, 1.9 mmol), methanol (5.2 mL, 130 mmol) and Cs,CO5 (21 g,
64 mmol) in dioxane (80.0 mL)was degassed for 5 min, then the reaction mixture was stirred at 85 °C for 12h. The reaction
mixture was allowed to cool to rt and diluted with EtOAc The solid was filtered and the filirate was concentrated under

reduced pressure, then purified with silica gel chromatography eluted with 20-25 % EtOAc in to afford tert-butyl 7-
methoxy-3,4-dihydroisoquinoline-2(1H)-carboxylate (3.0 g, 11 mmol, 89 % yield. LCMS: MS (ES):m/z = 164.1 [M+H-Boc].

Intermediate 90-2:

X
o) J<

Br
[0304] NBS(2.2g,12mmol)was added to a solution of 90-1 (3.2 g, 12 mmol) in acetonitrile (60 mL) at rt and the reaction
mixture was stirred at rt for 5h. The reaction mixture was concentrated under reduced pressure, the residue was dissolved
in EtOAc, washed with water, dried over Na,SO, and concentrated under reduced pressure, then purified with silica gel

chromatography eluted with 25-35 % EtOAc in petroleum ether to afford tert-butyl 6-bromo-7-methoxy-3,4-dihydroiso-
quinoline-2(1H)-carboxylate (3.0 g, 8.8 mmol, 72 % yield) LCMS: MS (ES):m/z = 244.0 [M+2H-Boc].

Intermediate 90-3:
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[0305] To a solution of 90-2 (2.0 g, 5.8 mmol) dissolved in methanol (70 mL) and DMF (70 mL) and degassed with
nitrogen was added TEA (4.1 mL, 29 mmol), Pd(OAc), (0.13 g, 0.58 mmol) and dppf (0.49 g, 0.88 mmol) at rt. The reaction
mixture was stirred at under CO (g) at 10 kg pressure and 100 °C in an autoclave for 16 h. The reaction mixture was
concentrated under reduced pressure, the residue was diluted with EtOAc and the solid was filtered through celite. The
filter cake was washed with EtOAc, and the filtrate concentrated under reduced pressure, then purified with silica gel
chromatography eluted with 30-40 % EtOAc in petroleum ether to afford 2-(tert-butyl) 6-methyl 7-methoxy-3,4-dihydroi-
soquinoline-2,6(1H)-dicarboxylate (1.2 g, 3.7 mmol, 64 % yield). LCMS: MS (ES):m/z = 322.2 [M+H].

Intermediate 90-4:

P %

HO
o)

[0306] LiOH(0.75g, 31 mmol)dissolved in water (5.0 mL) was added to a solution of 90-3 (1.0 g, 3.1 mmol) dissolved in
methanol (10. mL) and tetrahydrofuran (10. mL). The reaction mixture was stirred for 14 h thenconcentrated under reduced
pressure. The residue was diluted with water (10 mL), washed with 20 % EtOAc in petroleum ether (20 mL ), the aqueous
layer was acidified with 0.1N HCI and the resultant precipitate was filtered, washed with water and dried under reduced
pressure to afford 2-(tert-butoxycarbonyl)-7-methoxy-1,2,3,4-tetrahydroisoquinoline-6-carboxylic acid (760 mg, 2.5
mmol, 79 % yield) which was used without further purification. LCMS: MS (ES):m/z = 306.2 [M-H].

Intermediate 90-5:

[0307] Intermediate 34-5 was prepared from intermediate 90-4 and IV-4 according to the general procedure described
for Example 1 to afford tert-butyl 6-(((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)
carbamoyl)bicyclo[2.2.1]heptan-2-yl)carbamoyl)-7-methoxy-3,4-dihydroisoquinoline-2(1H)-carboxylate (150 mg, 56%
yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) 5 ppm 10.48 (s, 1H), 9.77 (d, J = 7.3 Hz, 1H), 8.21 (dd, J = 2.6,
6.5Hz, 1H),7.82-7.74 (m, 1H), 7.70 (s, 1H), 7.48 (t, J=9.7 Hz, 1H), 7.01 (s, 1H), 4.67 (d, J=9.5 Hz, 1H), 4.53 (br s, 2H),
4.43 (brs, 1H),3.95 (s, 3H), 3.53 (brt, J=6.0 Hz,2H), 3.17-3.10 (m, 1H), 3.06 (br s, 1H), 2.76 - 2.67 (m, 3H), 1.90- 1.82 (m,
1H),1.79-1.71 (m, 1H), 1.53-1.46 (m, 1H), 1.45-1.29 (m, 11H), 0.79 - 0.64 (m, 2H), 0.34 (dd, J=2.0, 4.6 Hz, 2H). LCMS:
RT = 2.788 min, MS (ES):m/z = 658.3 [M+H] method B.
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Intermediate 90-6:

[0308] Intermediate 34-6 was prepared from 90-5 according to general procedure described for Example 82.
N-((1R,2R,3S,4R,Z)-7-(cyclopropylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl) bicyclo[2.2.1]hep-
tan-2-yl)-7-methoxy-1,2,3,4-tetrahydroisoquinoline-6-carboxamide (150 mg, 0.27 mmol, 98 % yield). LCMS: MS (ES):
m/z = 558.3 [M+H].

Example 90:

[0309]

[0310] To Intermediate 90-6 (20 mg, 0.036 mmol) and 3-bromopropan-1-ol (5.0 mg, 0.036 mmol) dissolved in THF (1.0
mL)and DMF (1.0 mL) was added TEA (0.015 mL, 0.11 mmol) at 0 °C. The reaction mixture was allowed to warm to rt and
stirred at rt for 14 h. The reaction mixture was purified with preparative HPLC to afford N-((1R,2R,3S,4R,Z)-7-(cyclo-
propylmethylene)-3-((4-fluoro-3-(trifluoromethyl)phenyl)carbamoyl)bicyclo[2.2.1]  heptan-2-yl)-2-(3-hydroxypropyl)-7-
methoxy-1,2,3,4-tetrahydroisoquinoline-6-carboxamide (10 mg, 40% yield). 1H NMR (400 MHz, DMSO-d6) 3 ppm
10.49 (s, 1H), 9.76 (d, J = 7.3 Hz, 1H), 8.22 (dd, J = 2.7, 6.6 Hz, 1H), 7.81 - 7.74 (m, 1H), 7.66 (s, 1H), 7.48 (t, J = 9.8
Hz, 1H),6.87 (s, 1H), 4.67 (d, J=9.5Hz, 1H),4.53-4.32 (m, 2H), 3.93 (s, 3H), 3.57 (brs, 2H), 3.47 (t, J = 6.2 Hz, 2H), 3.18 -
3.11(m,1H),3.08-3.02(m, 1H),2.77-2.59 (m, 5H),1.85 (brd, J=9.8 Hz, 1H), 1.81-1.58 (m, 3H), 1.53-1.28 (m, 3H), 0.82
-0.65 (m, 2H), 0.41 - 0.30 (m, 2H). LCMS: RT = 1.86 min, MS (ES):m/z = 616.4 [M+H] method B.

[0311] Compounds2-to 32,57 and 58 in Table 2 were prepared by the general procedures described for Example 1, 20,
21, 26, and or 33

Compounds 36 -to 39 in Table 2 were prepared by the general procedures described for Example 34 to 35.Compounds 41
-to 48 in Table 2 were prepared by the general procedures described for Example 40 or 42.

[0312] Compounds 52 in Table 2 were prepared by the general procedures described for Example 51.

[0313] Compounds 54 in Table 2 were prepared by the general procedures described for Example 53.

[0314] Compounds 60 to 70 in Table 3 were prepared by the general procedures described for Example 61 and 65.
[0315] Compounds 73 in Table 2 were prepared by the general procedures described for Example 59.

[0316] Compounds 75 to 76 in Table 3 were prepared by the general procedures described for Example 74.

[0317] Compounds 79 to 80 in Table 3 were prepared by the general procedures described for Example 77.

[0318] Compounds 86to95in Table 3 were prepared by the general procedures described for Examples 84, 85, and 88.
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Table 2
LC RT2
(min)
and
Ex. MS chiral
Structure Name (ESI) TH NMR o
No. (M+H ) conditio
ns when
separat
ed
TH NMR (500 MHz, DMSO-
Me d6) 10.59 (s, 1H), 9.86 (br d,
Mea™ N-[(2R,3S)-3-{[4- J=6.7 Hz, 1H), 8.93 (brs, 1H),
\ H fluoro-3-(trifluoro- 8.62 (br s, 1H), 8.20 (br d,
o N methy l)phenyl]car- J=6.1 Hz, 1H), 7.85-7.76 (m, 297
) / ’\( F | ba moyl}-7-(pro- agp0 | TH)7:48(brt, J=0.6Hz, 1H), | 1o
“NHC OMe pan-2-ylidene)bicy- ' 7.34 (brd, J=4.3Hz, 1H),4.37 | g
CF3 clo [2.2.1]heptan-2- -4.29 (m, 1H), 4.09 (s, 3H),
O | = yl]-4-methoxypyridi 3.15-3.08 (m, 1H), 3.07 -
> ne-3-carboxamide 3.01 (m, 1H), 2.98 - 2.90 (m,
N 1H), 1.83-1.62 (m, 8H), 1.43 -
1.27 (m, 2H)
Me TH NMR (500 MHz, DMSO-
Me sy A d6) 10.55 (br s, 1H), 10.22 (br
\ H N'_‘E(ng‘;s)_&{[ . d, J=7.0 Hz, 1H), 8.90 (br d,
g N quoro-é-(triquoro— J=3.1 Hz, 1H), 8.28 (s, 1H),
/ i F | methy hphenyllcar- 8.02 (br's, 1H), 7.97 (br d,
3 NHO CF. | ba mﬁylf—?-(p);o- ag7.4 | I729HZAH),7.84-7.72(M, 1y 4
N 3 an-2-ylidene)bicy- ' 1H), 7.45 (br t, J=9.6 Hz, 1H), '
YOS SIO o 23’1]heptan_§_ 4.37 - 4.24 (m, 1H), 3.14 -
/ Jlpyridine-2-car- 3.08 (m, 1H), 3.07 - 3.01 (m,
; 1H), 2.95-2.88 (m, 1H), 1.79 -
I boxamide 1.60 (m, 8H), 1.43 - 1.29 (m,
N 2H)
Me H NMR (500 MHz, CDCl3)
Me st N-[(2R,3S)-3-{[4- 9.85 (brd, J=7.2 Hz, 1H), 7.93
\ H fluoro-3-(trifluoro- (dd, J=6.1, 2.5 Hz, 1H), 7.68
. N methy l)phenyl]car- (s, 1H), 7.65 - 7.56 (m, 2H),
”\( F | ba moyl}-7-(pro- 7.15 (t, J=9.3 Hz, 1H), 4.61 - 1.19
4 ,,'NH OMe pan-2-ylidene)bicy- | 523.1 4.52 (m, 1H), 4.27 (s, 3H), Method
CFs | clo [2.2.1]heptan-2- 4.08 (s, 3H), 3.09 - 3.03 (m, B
o) | SN yl]-3,6-dimethoxy- 1H), 3.01-2.94 (m, 2H), 2.04 -
N pyri dazine-4-car- 1.96 (m, 1H), 1.82-1.75 (m,
boxamide 1H), 1.73 (s, 3H), 1.72 (s, 3H),
OMe 1.57 - 1.48 (m, 2H)
TH NMR (500 MHz, DMSO-
Mea_ Ve 6-bromo. d6) 10.53 (5, 1H), 9.65 (d,
\ N-[(2R 38)-3-(4- J=7.3 Hz, 1H), 8.54 (s, 1H),
H quoro-é-(triquoro- 8.14 (dd, J=6.4, 2.1 Hz, 1H),
o 7.81-7.72 (m, 1H), 7.45 (t,
j\ F | methy I)phenyl]car- B 2.60
5 e ba moyl}-7-(pro- 5709 |9798Hz 1H).4.33-4.22(m, |\
NH™OMe ¢ Yiy-f={pro- ' 1H), 3.94 (s, 3H), 3.08 (dd,
pan-2-ylidene)bicy- J=10.4, 4.3 Hz, 1H), 3.05 - B
0 | ~N clo [2.2.1]heptan-2- 299 O o ad o
. .99 (m, 1H), 2.94 - 2.86 (m,
N F y']'z'metgoxypyc:az' 1H),1.79-1.73 (m, 1H), 1.73-
Br ne-s-carboxamide 1.68 (m, 7H), 1.39 - 1.29 (m,
2H)
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. (M+H ) conditio
ns when
separat
ed
TH NMR (500 MHz, DMSO-
d6) 10.56 (s, 1H), 9.94 (d,
Me J=7.0 Hz, 1H), 8.58 (s, 1H),
Me \ glugrzjé?(str)if?ugi_ 8.32 (d, J=4.6 Hz, 1H), 8.19
H methy Nphenyllcar- (d, J=6.1 Hz, 1H), 7.82 - 7.78
,< ba moyl)-7-(pro- (m, 1H), 7.76 (d, J=4.6 Hz,
6 / N\ F Yiy-f={pro- 492.4 | 1H), 7.48 (t, J=9.6 Hz, 1H), 2.02
‘NHC OMe L pan-2-ylidene)bicy- 4.37 -4.28 (m, 1H), 4.10 (s,
3 clo [2.2.1]heptan-2-
o N yI]-3-methoxypyridi 3H), 3.10 (dd, J=10.4, 4.0 Hz,
| o carboxamde 1H), 3.06-3.01 (m, 1H), 2.96 -
=N 2.90 (m, 1H), 1.81-1.75 (m,
1H),1.75-1.65 (m, 7H), 1.40 -
1.29 (m, 2H)
TH NMR (500 MHz, DMSO-
Me d6) 10.51 (s, 1H), 9.61 (br d,
Mea N-[(2R,3S)-3-{[4- J=7.0 Hz, 1H), 8.38 (br d,
\ H fluoro-3-(trifluoro- J=1.5Hz, 1H), 8.30 - 8.26 (m,
N methy l)phenyl]car- 1H), 8.04 (d, J=4.6 Hz, 1H), 936
; ’ ( F | ba moyl}-7-(pro- 030 | 7:85-7.74(m H) 746 | 0
"NHO OMe pan-2-ylidene)bicy- J=9.8 Hz, 1H), 4.34 - 4.24 (m, B
CFs; | clo[2.2.1]neptan-2- 1H), 3.93 (s, 3H), 3.10 (dd,
0 NN yl]-3-methoxypyrazi J=10.4, 3.7 Hz, 1H), 3.06 -
Nl _ ne-2-carboxamide 3.00 (m, 1H), 2.96 - 2.86 (m,
1H),1.81-1.65 (m, 8H), 1.43 -
1.28 (m, 2H)
TH NMR (500 MHz, DMSO-
d6) 10.53 (s, 1H), 9.96 (br d,
Me J=6.7 Hz, 1H), 8.35 - 8.25 (m,
Me \ E‘ugfo'?fgr)iff’ui[i)_ 2H), 8.20 (d, J=4.3 Hz, 1H),
H methy hphenyllcar- 7.84 - 7.74 (m, 1H), 7.47 (t,
.,,,< ba moyl}-7-(pro- J=9.8 Hz, 1H), 7.14 (dd, 2.60
8 / N\ F ) yl'd P o 4921 | J=7.3,5.2Hz, 1H),4.36-4.28 | Method
‘NHC OMe tF, Szn[zg;]ﬁgst)a:é (m, 1H), 4.06 (s, 3H), 3.09 B
o N yI]-2-methoxypyridi (dd, J=10.5, 3.8 Hz, 1H), 3.05
| o3 carboxamde -2.99 (m, 1H), 2.95 - 2.88 (m,
Z 1H), 1.85-1.77 (m, 1H), 1.76 -
1.64 (m, 7H), 1.41 - 1.27 (m,
2H)
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(continued)

LC RTa
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H )
ns when
separat
ed
1H NMR (500 MHz, DMSO-
d6) 10.49 (s, 1H), 9.38 (d,
Me J=7.0 Hz, 1H), 8.22 (d, J=4.6
3 fooro-5-(tiore. Hz, 1H), 7.99 (d, J=3.4 Hz,
H methy phenyllcar- 1H), 7.80 - 7.72 (m, 1H), 7.47
.,,,<N o m‘(’) |;E7-( {o_ (t, J=9.8 Hz, 1H), 6.75 (d, 2.50
9 2 N denZ)biC | 497.2 | J=3.4Hz, 1H),4.35-4.22 (m, | Method
NH” oMe g | oo 2.3 ot 2. 1H), 3.91 (s, 3H), 3.06 (dd, B
I]-4-r-n(-ethoxpthio : J=10.5, 3.8 Hz, 1H), 3.03 -
° \ D Zne-S-carbo:amicFi)e 2.97 (m, 1H), 2.91 - 2.82 (m,
g 1H), 1.86-1.78 (m, 1H), 1.75 -
1.62 (m, 7TH), 1.41 - 1.26 (m,
2H)
1H NMR (500 MHz, DMSO-
Me N-[(2R,3S)-3-{[4- d6) 10.57 (s, 1H), 9.88 (br d,
Me \ fluoro-3-(trifluoro- J=7.0 Hz, 1H), 8.98 (s, 1H),
H methy l)phenyl]car- 8.90 (s, 1H), 8.20 (d, J=4.3
(N ba moyl}-7-(pro- Hz, 1H), 7.85 - 7.78 (m, 1H), 2.34
10 \o F | pan-2-ylidene)bicy- | 493.4 | 7.48 (t, J=9.8 Hz, 1H), 4.35- | Method
NH™OMe  ¢p clo [2.2.1]heptan-2- 4.27 (m, 1H), 4.12 (s, 3H), B
o N yl]-4-methoxypyrimi 3.10(dd, J=10.7, 4.3 Hz, 1H),
| /) dine-5-carboxa- 3.06 - 3.02 (m, 1H), 2.96 -
N mide 2.91 (m, 1H), 1.79 - 1.69 (m,
8H), 1.42 - 1.28 (m, 2H)
FiC Zc[(hz'ggs . TH NMR (500 MHz, DMSO-
\ 2)-3-{[4-fluor- d6) 5 8.38 (d, J=2.4 Hz, 1H),
i o-3(trifluorometh 8.28-8.16 (m, 2H), 7.78 (br d,
on( Y J=8.5 Hz, 1H), 7.49 (br t,
/Y F | )phenyljcarba J=9.6 Hz, 1H), 5.93 (q, J=7.7
" NHZOMe ¢r, R%{Eezh(zhii;g)bl %003 1 hz, 1H) 4.53-4.38 (m, 1H), | 2O
o SN y 4.06 (s, 3H), 3.48 (br d, J=7.6
> cyclof2. 2.1lhep- Hz, 1H), 3.33 - 3.14 (m, 2H)
tan-2-yl]-2-methox- ' ’ ; '
e car. 2.99 (brs, 1H), 1.98 - 1.76 (m,
Cl ypyndi 2H), 1.48 (br d, J=5.2 Hz, 2H)
boxamide
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. (M+H ) conditio
ns when
separat
ed
TH NMR (500 MHz, DMSO-
N-[(2R,3S,7- d6) 5 10.60 (s, 1H), 8.75 (d,
FsC Z)-3-{[4-fluor- J=7.3 Hz, 1H), 8.24 (dd,
\ H 0-3-(trifluoromethy J=6.4, 2.1 Hz, 1H), 7.91 (s,
N l)phenyl]carba 1H), 7.82-7.70 (m, 1H), 7.50
o \Q\F moyl}-7-(2,2,2-tri- (t, J=9.8 Hz, 1H), 5.92 (q,
12 “NHC OMe L fluoroethylid ene)bi- | 535.2 | J=7.8 Hz, 1H), 4.50-4.33 (m, | 2.23
3 | cyclo[2. 2.1]hep- 1H), 4.02 - 3.87 (m, 3H), 3.70
O" Y °N tan-2-yl]-3-meth- (s, 3H), 3.22 (br dd, J=10.7,
N oxy-1-methyl-1H- 4.0 Hz, 1H), 3.13 (br s, 1H),
Me pyrazole-4-carbox- 2.96 (brs, 1H),2.06 - 1.93 (m,
amide 1H),1.89-1.79 (m, 1H), 1.58 -
1.41 (m, 2H)
F\C ﬁ;gm‘;ro'7'(d'ﬂ“°r°' 'H NMR (500 MHz, DMSO-
\ H 1)-N-[(2R,3S,7- d6) 5 10.73 (s, 1H), 9.79 (br d,
N 2)-3-{{4-fuor- J=6.7 Hz, 1H), 8.34 (br d,
'”\< F | o-3-(trifluoromethy J=4.9 Hz, 1H), 8.17 (s, 1H),
“NHO ohenyllcarba 7.70 (brs, 1H), 7.53 - 7.45 (m,
13 CF3 . 625.3 2H), 7.51 (br t, J=52.9 Hz, 2.65
moyl}-7-(2,2,2-tri-
O | N fluoroethylid ene)bi- 1H), 7.2 (s, TH), 5.95 (q,
N J=7.6 Hz, 1H), 4.47 (br s, 1H),
cyclo[2. 2.1]hep-
P — tan-2-yllpyrazolo 3.23(brs, 1H), 3.04-2.98 (m,
2 o 1H), 1.88 (brd, J=7.9 Hz, 2H),
of [15 -alpyridine-3- 1.52 (br d, J=8.2 Hz, 2H)
carboxamide
TH NMR (500 MHz, DMSO-
d6) 5 10.66 (s, 1H), 9.42 (br d,
J=7.2 Hz, 1H), 9.11 (d, J=1.9
FsC \ ;‘)'[ézgfiz; Hz, 1H), 8.67 (d, J=2.0 Hz,
i o-3-(trfluoromethy 1H), 8.09 (br d, J=4.0 Hz, 1H),
.,,,< )phenyllcarba 7.89-7.75(m, 1H), 7.66 -
2 F e n s ot 7.58 (m, 2H), 7.50 (t, J=9.8
14 NH CFs |1 yI-7-(2,2, . | 582.3 | Hz, 1H), 7.33 (d, J=7.1 Hz, 2.03
uoroethylid ene)bi- 1H), 5.97 (q, J=7.9 Hz, 1H)
O SN cyclo[2. 2.1]hep- T L NS
| tan-2-y1].8-methox. 4.72 - 453 (m, 1H), 4.00 (s,
OMe | tan- yl o3 3H), 3.33 (br dd, J=10.6, 4.6
zgzg‘r‘;i;:' -ear Hz, 1H), 3.04 (br s, 1H), 2.14
(brt, J=8.9 Hz, 1H), 2.02 (brt,
J=9.0 Hz, 1H), 1.55 (br d,
J=7.3 Hz, 2H)
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(continued)

LC RT2
(min)
and
Ex. MS chiral
Structure Name (ESI) TH NMR o
No. (M+H ) conditio
ns when
separat
ed
TH NMR (500 MHz, DMSO-
d6) 5 10.73 (d, J=7.9 Hz, 1H),
FC N-[(2R,3S,7- 10.40 (s, 1H), 8.76 (s, 1H),
3 \ Z)-3-{[4-fluor- 8.04 (dd, J=6.4, 2.1 Hz, 1H),
H 0-3~(trifluoromethy 7.96 (d, J=7.0 Hz, 1H), 7.78 (t,
N l)phenyl]carba J=7.9 Hz, 1H), 7.74 (d, J=8.1
’(
\O F | moyl)-7-(2,2,2-tri- Hz, 1H), 7.65 (d, J=8.5 Hz,
15 NHZO &g, | fluoroethylid ene)bi- | 582.2 | 1H), 7.44 (t, J=9.2 Hz, 1H), 2.44
o Ve cyclo[2. 2.1]hep- 7.37 (t, J=7.5 Hz, 1H), 5.94 (q,
| tan-2-yl]-1- J=7.7 Hz, 1H), 4.81-4.63 (m,
methyl-2-oxo-1,2- 1H), 3.73 (s, 3H), 3.26 - 3.14
dihydroquinoli ne-3- (m, 1H), 2.98 (br s, 1H), 2.32
carboxamide (brt, J=9.2 Hz, 1H), 1.99 (brt,
J=8.9 Hz, 1H), 1.63 - 1.46 (m,
2H)
1H NMR (500 MHz, DMSO-
g ;‘)[ggﬁlsuzr d6) 5 8.21 (br d, J=4.8 Hz,
H o-3-(trfluorometh 1H), 8.08 (d, J=7.9 Hz, 1H),
(N phenyiloarb y 7.91 (t, J=7.9 Hz, 1H), 7.88 -
\o F m‘; |}-37/-(2 i 7.85(m, 1H), 7.62-7.50 (m, | 2.48
16 NH y < . | 569.3 | 3H), 6.82 (s, 1H), 6.05-5.92 | Method
CF3 fluoroethylid ene)bi-
o) (m, 1H), 4.42 (br s, 1H), 3.51 B
o) = cyclo[2. 2.1]hep-
i tan-2eyl} 4-oxcrdH- (brs, 1H),3.26 (brs, 1H), 3.06
chrom}(/ane-Z-car- (brs, 1H), 1.95 (br d, J=10.9
boxamide Hz, 1H), 1.90 - 1.82 (m, 1H),
1.54 (br s, 2H)
TH NMR (500 MHz, DMSO-
FsC 6-chloro- d6)d 10.61 (s, 1H), 9.40 (brd,
\
H N-[(2R,3S,7- J=6.7 Hz, 1H), 9.16 (s, 1H),
(N Z)-3-{[4-fluor- 8.69 (s, 1H), 8.22 (s, 1H), 8.11
\O F 0-3-(trifluoromethy (d, J=8.7 Hz, 1H), 8.07 - 8.04
17 NH CF, l)phenyllcarba sg6.q | (M 1H), 7.90-7.80 (m, 2H), 261
o N moyl}-7-(2,2,2-tri- ' 7.48 (brt, J=9.8 Hz, 1H), 5.96 '
P fluoroethylid ene)bi- (q, J=7.7 Hz, 1H), 3.39 (br s,
cyclo[2. 2.1]hep- 1H), 3.36 - 3.27 (m, 1H), 3.23
tan-2-ylJquino- (brs, 1H),2.18-2.09 (m, 1H),
cl line-3-carboxamide 2.07-1.96 (m, 1H), 1.54 (brd,
J=7.6 Hz, 2H)
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H )
ns when
separat
ed
H NMR (500 MHz, DMSO-
d6) 5 10.52 (d, J=8.2 Hz, 1H),
5-bromo- 10.25 (s, 1H), 8.38 (d, J=2.7
N-[(2R,3S,72)-7-(c- Hz, 1H), 8.20 (d, J=2.7 Hz,
\ H yclopropylm ethyli- H), 7.99 (d, J=6.7 Hz, 1H),
N dene)-3-{[4-fluor- 7.80-7.64 (m, 1H), 7.44 (4,
’\( \Q\F 0-3-(trifluoromethy J=9.8 Hz, 1H), 4.66 (d, J=9.5
18 ,"NHO o l)phenyl]lcarba 581.9 Hz, 1H), 4.58 - 4.44 (m, 1H), 2.35
Mce:F3 moyl}bicyclo[ 2.2.1] 3.56 (s, 3H), 3.08 (dd, J=10.5,
o | N’ heptan-2-yl]-1- 3.8 Hz, 1H), 3.03 - 2.93 (m,
Z methyl-2-oxo-1,2- 1H), 2.67 (brs, 1H), 2.12 (br t,
Br dihydropyridin e-3- J=9.0 Hz, 1H), 1.88 - 1.68 (m,
carboxamide H), 1.60 - 1.44 (m, 2H), 1.25
(m, 1H), 0.79 - 0.66 (m, 2H),
0.34 (br d, J=2.4 Hz, 2H)
1H NMR (500 MHz, DMSO-
d6)d 10.66 (d, J=8.5 Hz, 1H),
10.29 (s, 1H), 8.76 (s, 1H),
8.02 (d, J=6.6 Hz, 1H), 7.97
ycl[éii;ia}:l Ze)t;yfi‘f (d, J=7.8 Hz, 1H), 7.85 - 7.70
\ H dene)-3-{[4-fluor- (m, 2H), 7.65 (d, J=8.5 Hz,
. N 0-3-(trifluoromethy 1H), 743 (1, J=0.7 Hz, 1H),
’\ |: )phenyllcarba 7.37 (t,J=7.6 Hz, 1H), 4.68 (d,
19 CF, moylibicyclo[ 2.2.1] 554.0 J=9.8 Hz, 1H), 4.64 - 4.43 (m, 2.52
lvl heptan-2-yl]-1-. ' H), 3.74 (s, 3H), 3.12 (br dd,
methyl-2-ox0-1,2- J=11.1, 3.8 Hz, 1H), 3.05 (t,
dihydroquinoli r;e-3- J=4.1Hz, 1H),2.79 - 2.63 (m,
carboxamide 1H), 2.16 (brt, J=8.7 Hz, 1H),
2.03-1.83 (m, 1H), 1.56 -
1.47 (m, 2H), 1.43 (br d,
J=13.1 Hz, 1H), 0.84 - 0.64
(m, 2H), 0.41 - 0.31 (m, 2H)
Me
Me TH NMR (500 MHz, DMSO-
4-(6-{[(2R,3- d6)510.59 (s, 1H), 9.98 (brd,
. S)-3-{[4-fluor- J=7.0 Hz, 1H), 8.35-8.26 (m,
I\( F 0-3-(trifluoromethy 2H), 8.20 (d, J=8.9 Hz, 1H),
OMe l)phenyl]carba 8.05 (d, J=4.0 Hz, 1H), 7.99 -
moyl}-7-(propan-2- 7.88 (m, 3H), 7.73 (d, J=8.5
22 ylidene)bicyclo 6122 Hz, 1H), 7.52 - 7.40 (m, 1H), 215
N [2.2.1]heptan-2-yl] 4.32-4.21 (m, 1H), 3.88 (s,
carbamoyl }-5- 3H),3.19-3.11 (m, 1H), 3.08 -
methoxypyridi n-2- 3.02 (m, 1H), 2.98 - 2.91 (m
yl)benzoic acid 1H),1.83-1.66 (m, 8H), 1.44 -
1.28 (m, 2H)
CO,H
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H)
ns when
separat
ed
Me Me
\ 4-Fluor- TH NMR (500 MHz, DMSO-
H 0-3-(6-{[(2R,3 d6)§ 10.49 (brs, 1H), 9.66 (br
\( S)-3-{[4-fluor- d, J=6.7 Hz, 1H), 8.64 - 8.48
"'NHoo;:Q\F 0-3-(trifluoromethy (m, 1H), 8.06 - 7.87 (m, 3H),
CF, l)phenyl]carba 7.82-7.64 (m, 2H), 7.48 - 2.00
23 ') A moyl}-7-(propan-2- | 630.1 7.29 (m, 2H), 4.34 - 4.23 (m, Method
N ylidene)bicyclo 1H), 3.79 (s, 2H), 3.12 - 3.05 B
[2.2.1]heptan-2-yl] (m, 1H), 3.04 - 2.98 (m, 1H),
F carbamoyl }-5- 2.97 -2.91 (m, 1H), 1.85 -
methoxypyridi n-2- 1.64 (m, 8H), 1.43 - 1.26 (m,
OH yl)benzoic acid 2H)
0
Me 1H NMR (500 MHz, DMSO-
Me { A-Fluor- d6) 10.49 (s, 1H), 9.82 (d,
H 0-3-(6-{[(2R 3 J=7.3 Hz, 1H), 8.80 (d, J=2.1
oy N 314 ,r- Hz, 1H), 8.57 (dd, J=7.5, 2.0
/" | Sr3duo Hz, 1H), 8.10 - 8.01 (m, 2H),
’/NHOOMe 0-3-(trifluoromethy 7.85 (br dd, J=8.2, 4.0 Hz,
CF l)phenyl]carba B 212
24 X 3 moyl}-7-(propan-2- | 631.5 1H),7.50(dd, J=10.7, 8.9 Hz, Method
O” Y N OYlJ={ -\Prop ' 1H), 7.40 (t, J=9.8 Hz, 1H),
N A ylidene)bicyclo 4.38 - 4.32 (m, 1H), 4.01 (s, B
- Lifb;]mhgslt?”szy” 3H), 3.12 (dd, J=10.7, 4.3 Hz,
methoxypyrazi n-2- 1H), 3.08 - 3.04 (m, 1H), 2.99 -
OH Jilbenzoic acid 2.95 (m, 1H), 1.83 - 1.77 (m,
2H), 1.75 (s, 3H), 1.73 (s, 3H),
0 1.44 - 1.28 (m, 2H)
TH NMR (500 MHz, DMSO-
d6) 5 13.19 (br's, 1H), 10.63
Ph (s, 1H), 10.16 (d, J=6.9 Hz,
\ 4-Fluor- 1H), 8.58 (dd, J=2.2, 1.4 Hz,
H 0-3-(5-{[(2R,3S,7- 1H), 8.48 (dd, J=2.3, 1.2 Hz,
i Q\F Z)-3-{[4-fluor- 1H), 8.27 (dd, J=6.5, 2.6 Hz,
“NHOOMe 0-3-(trifluoromethy 1H), 8.09 (dd, J=7.7, 2.2 Hz,
CFs l)phenyl]carba 1H), 8.02 (ddd, J=8.5,4.7, 2.2
25 o) | SN moyl}-7-(phenylme- | 678.2 | Hz, 1H), 7.84 (dt, J=8.4, 3.6 2.70
> thyli dene)bicyclo Hz, 1H), 7.55 - 7.45 (m, 2H),
[2 .2.1]heptan-2-yl] 7.39 (d, J=4.4 Hz, 4H), 7.26
F carbamoyl }-6- (quin, J=4.3 Hz, 1H), 6.40 (s,
oH methoxypyridi n-3- 1H), 4.64 - 4.46 (m, 2H), 4.16
yl)benzoic acid (s, 3H), 3.45-3.40 (m, 1H),
0 2.99 - 2.93 (m, 1H), 1.96 -
1.85 (m, 2H), 1.62 - 1.50 (m,
2H)
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(continued)

LC RT2
(min)
Ex. MS zzﬁal
No Structure Name (ESI) TH NMR conditio
. (M+H ) ns when
separat
ed
,\?\\ 4-Fluor- TH NMR (500 MHz, DMSO-
\ 0-3-(6-{[(2R,3S,7- d6) 5 10.57 (s, 1H), 9.73 (brd,
Z)-3-{ [4-fluor- J=7.6 Hz, 1H), 9.05 (s, 1H),
"\( 0-3-(trifluoromethy 8.78 (s, 1H), 8.65 - 8.61 (m,
OMe l)phenyl]carba H), 8.06 - 8.01 (m, J=4.6 Hz,
moyl }-7-[(1,2-oxa- 2H),7.99 (brd, J=7.9 Hz, 1H),
27 zol-4-yl)methyli- 669.2 7.85-7.79 (m, 1H), 7.77 (d, 2:09
dene ]bicyclo[2.2.1] J=8.9Hz, 1H), 7.49-7.37 (m
heptan-2-yljcarba- 2H), 6.15 (s, 1H), 4.54 - 4.41
moyl }-5-methoxy- (m, 1H), 3.91 (s, 3H), 3.32 -
pyridi n-2-yl)ben- 3.24 (m, 2H), 2.97 - 2.91 (m,
zoic acid H), 2.03 - 1.87 (m, 2H)
FsC 4-Fluor- "H NMR (500 MHz, DMSO-
\ 0-3-(5-{[(2R,3S,7- d6) 5 10.66 (s, 1H), 10.08 (br
. Z)-3-{[4-fluor- d, J=6.7 Hz, 1H), 8.57 (s, 1H),
I\( F 0-3-(trifluoromethy 8.46 (s, 1H), 8.24 (brd, J=4.3
Oome l)phenyl]carba Hz, 1H), 8.08 (br d, J=7.0 Hz,
moyl}-7-(2,2,2-tri- 1H), 8.01 (brd, J=4.9 Hz, 1H),
28 I fluoroethylid ene)bi- 670.0 7.85-7.77 (m, 1H), 7.56 - 2:53
7 cyclo[2. 2.1]hep- 7.43 (m, 2H), 5.95 (q, J=7.7
F. tan-2-yljcarba- Hz, 1H), 4.52 (br d, J=4.0 Hz,
moyl }-6-methoxy- 1H), 4.14 (s, 3H), 3.00 (br d,
OH pyridi n-3-yl)ben- J=5.8 Hz, 1H), 2.02 - 1.83 (m,
0O zoic acid 2H), 1.50 (br d, J=3.7 Hz, 2H)
F3C TH NMR (500 MHz, DMSO-
\ g'(g'{[(ifl'?’s’?' d6) & 10.67 (s, 1H), 10.09 (br
. )-3-{ [4-fluor- d, J=6.7 Hz, 1H), 8.70 (d,
'\< F Io'e;]'(t”ﬂluombmethy J=2.1 Hz, 1H), 8.55 (d, J=2.1
“NH OOMe %poyf;;’ ](Cza; ; . Hz, 1H), 8.24 (br d, J=4.3 Hz,
29 B fluorcethylid eneoi- | 6522 | 777 (;H;Hgsjfgjgr bl 248
7 f;’:'g[il]iaggep J=8.5 Hz, 1H), 7.62 (t, J=7.6
moyl -6-methoxy- Hz, 1H), 7.50 (br t, J=9.8 Hz,
oH pyridi n-3-ylben- 1H), 5.95 (q, J=7.9 Hz, 1H),
~oic acid 4.54 (brs, 1H), 4.14 (s, 3H),
o) 3.00 (br d, J=8.2 Hz, 1H)
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H )
ns when
separat
ed
FaC \ jgltj:r{-[(zR 357 1H NMR (500 MHz, DMSO-
Z)—3—{[4—f|uo;’— ’ dé) 5 10.69 (s, 1H), 10.03 (br
"\( £ | o-3-(trifluoromethy d, J=6.7Hz, 1H),8.77 (s, TH),
'NHOOMe phenyllcarba 8.55 (brd, J=7.3Hz, 1H), 8.31
moy1}-7-(2,2,2-tri- -8.15(m, 2H), 8.00 (brs, 1H),
30 | quoroethyI’id’ene)bi- 670.0 7.83-7.71 (m, 1H), 7.55 - 2.33
~N cyclof2. 2.1]hep- 7.33 (m, 2H), 5.93 (q, J=7.5
. tan-2-yllcarba- Hz, 1H), 4.51 (br s, 1H), 4.18
moyl }-5-methoxy- (s, 3H), 3.35-3.20 (m, 2H),
OH pyridin-2-yl)benzoic 3.00 (brs, 1H),2.03-1.82 (m,
. 2H), 1.50 (br d, J=5.2 Hz, 2H)
e} acid
FaC TH NMR (500 MHz, DMSO-
\ 3-(4-{[(2R,3S,7- d6) 5 10.70 (s, 1H), 10.05 (br
Z)-3-{ [4-fluor- d, J=6.7 Hz, 1H), 8.72 (s, 1H),
'l\( . 0-3-(trifluoromethy 8.57 (s, 1H),8.30 (s, 1H), 8.27
NHOOMe l)phenyl]carba -8.16 (m, 2H), 8.03 - 7.91 (m,
moyl}-7-(2,2,2-tri- 1H), 7.80 (brd, J=8.2 Hz, 1H),
31 I fluoroethylid ene)bi- | 652.0 7.60 (t, J=7.6 Hz, 1H), 7.50 (br 2.38
~N cyclo[2. 2.1]hep- t, J=9.8 Hz, 1H), 5.95 (q,
tan-2-yljcarba- J=7.8 Hz, 1H), 4.54 (br s, 1H),
moyl }-5-methoxy- 4.17 (s, 3H), 3.35-3.25 (m,
OH pyridi n-2-yl)ben- 1H), 3.01 (br s, 1H), 2.00 -
zoic acid 1.83(m, 2H), 1.50 (brd, J=5.5
0 Hz, 2H)
FsC 4-Fluor- TH NMR (500 MHz, DMSO-
\ 0-3-(4-{[(2R,3S,7- dé) 5 10.62 (s, 1H), 9.79 (d,
Z)-3-{[4-fluor- J=7.2 Hz, 1H), 8.98 (s, 1H),
F 0-3-(trifluoromethy 8.63 (dd, J=7.4, 2.0 Hz, 1H),
OMe l)phenyl]carba 8.17 - 8.02 (m, 2H), 7.85 -
moyl}-7-(2,2,2-tri- 7.72 (m, 1H), 7.51 - 7.35 (m,
32 fluoroethylid ene)bi- 6711 2H), 5.95 (q, J=7.8 Hz, 1H), 223
N cyclo[2. 2.1]hep- 4.51 (dt, J=10.7, 5.3 Hz, 1H),
tan-2-yl]carba- 4.01 (s, 3H), 3.28 (dd, J=10.6,
moyl }-5-methoxy- 4.4 Hz, 1H), 3.23 (br s, 1H),
pyrimi din-2-yl)ben- 3.00 (s, 1H), 2.03 - 1.86 (m,
zoic acid 2H), 1.51 (br d, J=8.1 Hz, 2H)
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(continued)

LC RT2
(min)
and
Ex. MS chiral
Structure Name (ESI) TH NMR o
No. (M+H ) conditio
ns when
separat
ed
1H NMR (500 MHz, DMSO-
(1S)-2,2,2-tri- d6) 5 10.59 (s, 1H), 10.30 (br
G . fluoro-1-[4-fluor- s, 1H), 9.69 (br d, J=7.3 Hz,
3 /@ 0-3-(4-{[(2R,3S,7- 1H), 8.99 (s, 1H), 8.25 (br d,
HN oF, Z)-3-{[4-fluor- J=5.5 Hz, 1H), 8.08 (dd,
/ \( 0-3-(trifluoromethy J=6.3, 2.3 Hz, 1H), 7.77 (br
“NHO OMe l)phenyl]carba dd, J=4.6, 2.7 Hz, 2H), 7.54 -
0)\/% moy}-7-(2,2,2-tri- 7.38 (m, 4H), 7.30 (t, J=7.9
36 Nl _N fluoroethylid ene)bi- 844.3 Hz, 2H), 7.04 (br t, J=7.3 Hz, 2.62
cyclo[2. 2.1]hep- 1H), 6.62 - 6.48 (m, 1H), 5.95
F tan-2-yljcarba- (, J=7.8 Hz, 1H), 4.61 - 4.46
LO__NHPh | moyl}-5-methoxy- (m, 1H), 3.29 (br dd, J=10.7,
CE. O pyrimi din-2-yl)phe- 4.0 Hz, 1H), 3.23 (br s, 1H),
: nyllethyl N-phenyl- 3.03-2.92 (m, 1H), 2.04 -
carbama te 1.88 (m, 2H), 1.49 (brd, J=3.7
Hz, 2H)
) 1H NMR (500 MHz, DMSO-
(15)-2,2,2-tri- d6) 5 10.60 (s, 1H), 9.69 (br d,
FoC F fluoro-1-[4-fluor- J=7.6 Hz, 1H), 8.99 (s, 1H)
! /G[ 0-3-(4{[(2R,38,7- 8.16 (brd, J=7.6 Hz, 2H), 8.09
-':\?N CFs | Z)-3-{4-fluor- (br d, J=4.6 Hz, 1H), 7.84 -
2 0-3-(trifluoromethy 7.75 (m, 1H), 7.73 - 7.64 (m,
N QMe hphenyljcarba 1H), 7.48-7.36 (m, 2H), 6.40 -
37 oﬁ/% moyl}-7-2,2,2-tri- 1 055 3 | 6.30 (m, 1H), 5.96 (q, J=7.8 2.60
N_ N fluoroethylid ene)bi- Hz, 1H). 4.59 - 4.45 (m, 1H)
- f;’:_'g{zl']i;ige_p' 4.02 (s, 3H), 3.97 - 3.88 (m,
| y5 o 1H), 3.34-3.27 (m, 1H), 3.26 -
WO _NH | Mol }-6-methoxy- 3.17 (m, 1H), 3.01 (s, 1H),
bl pyrimi din-2-yl)phe- 2.23-2.03 (m, 2H), 2.02 -
CF; © nyllethyl N-cyclobu- 1.83 (m. 4H) 1 63—‘1 44 (m
tylcarb amate . ’ T ' ’
4H)
. 1H NMR (500 MHz, DMSO-
(15)-2,2,2-tri- d6) 5 10.69 (s, 1H), 10.31 (br
FsC F fluoro-1-[4-fluor- s, 1H), 10.06 (d, J=6.7 Hz,
! HN/O:CF 2)33(?[i[f,ﬁ§r387 1H), 8.78 (s, 1H), 8.30 - 8.19
”“\( : 0-3-(trifluoromethy (m, 3H), 7.80 (br dd, J=7.6,
20 4.0 Hz, 1H), 7.70 (br d, J=3.4
NH™ gMe phenyljcarba Hz, 1H), 7.56 - 7.42 (m, 4H)
38 oI MOY}-722,2,2:4r- 1 )5 g | 730, J=7.9 Hz, 2H), 7.04 (t, | 2.83
fluoroethylid ene)bi- _ _
N eyciol2. 2. Thep. J=7.3 Hz, 1H), 6.57 (q, J=6.8
. tayn-z- I.]c:-arba—p Hz, 1H), 5.96 (q, J=7.9 Hz,
y 1H), 4.58 - 4.48 (m, 1H), 4.20
O NHPh | MOVl }-5-methoxy- (s, 3H), 3.35 - 3.24 (m, 1H),
Gk, O pyridi n-2-yl)phenyl] 3.01 (brd, J=4.0 Hz, 1H), 2.02
ethyl N-phenylcar- - 1.85 (m, 2H), 1.51 (br d
bama te J=6.1 Hz, 2H)
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H )
ns when
separat
ed
H NMR (500 MHz, DMSO-
(18)-2,2,2-tri- d6) 5 10.59 (s, 1H), 10.23 (br
FiC E fluoro-1-[4-fluor- s, 1H), 9.61 (br d, J=7.6 Hz,
\ /@ 0-3-(6-{[(2R,3S,7- 1H), 8.24 (brd, J=5.5Hz, 1H),
HN CF, Z)-3-{[4-fluor- 8.02-7.90 (m, 2H), 7.81 -
} /" 0-3-(trifluoromethy 7.63 (m, 3H), 7.54 - 7.44 (m,
“NHO OMe l)phenyl]carba 1H), 7.41 (brd, J=8.2 Hz, 2H),
X moyl}-7-(2,2,2-tri- 7.35 (brt, J=9.6 Hz, 1H), 7.27
39 © Nl / fluoroethylid ene)bi- 8431 (brt, J=7.9 Hz, 2H), 7.03 (br t, 2.74
cyclo[2. 2.1]hep- J=7.3 Hz, 1H), 6.46 - 6.33 (m,
F tan-2-yl]carba- 1H), 5.92 (q, J=7.8 Hz, 1H),
O _NHPh | moyl }-6-methoxy- 4.50 (brt, J=6.7 Hz, 1H), 3.89
1 \Ig pyridi n-2-yl)phenyl] (s, 3H), 3.34 - 3.17 (m, 2H),
8 ethyl N-phenylcar- 2.98 (brs, 1H), 1.99 (br d,
bama te J=10.1 Hz, 2H), 1.60 - 1.37
(m, 2H)
TH NMR (500 MHz, DMSO-
5-bromo- d6)510.62 (s, 1H), 9.79 (brd,
FaC F N-[(2R,3S,7- J=7.0 Hz, 1H), 8.44 (d, J=2.4
\ /@ Z)-3-{[4-fluor- Hz, 1H), 8.31 (d, J=2.4 Hz,
HN CFs 0-3-(trifluoromethy 1H),8.17-8.04 (m, 1H),7.86 -
""\( o l)phenyl]carba 7.73 (m, 1H), 7.48 (brt, J=9.6
“ 10 A~ -OH moyl}-7-(2,2,2-tri- Hz, 1H), 5.95 (q, J=8.0 Hz,
41 NH™0 fluoroethylid ene)bi- 6401 1H), 4.78 (t, J=5.5 Hz, 1H), 2:48
0 | N cyclo[2. 2.1]hep- 4.67 - 4.39 (m, 3H), 3.99 -
= tan-2-yl]-2-(2-hy- 3.76 (m, 2H), 3.27 (br dd,
droxyethoxy )pyri- J=10.7, 3.7 Hz, 1H), 3.19 (br
Br dine-3-carboxa- s, 1H), 3.00 (brs, 1H), 2.01 (br
mide d, J=8.2 Hz, 2H), 1.52 (br d,
J=8.2 Hz, 2H)
;L?mzf[i:'uor TH NMR (500 MHz, DMSO-
FsC F 0-3-(5-{[(2R 35 7- d6)510.63 (s, 1H), 9.85 (brd,
\J /@[ A J=7.3 Hz, 1H), 8.53 (s, 1H),
HN CF3 : 8.44 (s, 1H), 8.19 - 8.07 (m,
) "u\( 0-3-(trifluoromethy 2H), 7.84 - 7.72 (m, 2H), 7.60
“NHO o~~~ 'r:f;hy‘?;‘?’”(c;;b; y (brs, 1H), 7.48 (brt, J=9.6 Hz,
43 0 | SN fluoroethylid ene)bi- | 851.1 2H),6.45-6.32 (m, 1H)‘_6'01 ) 2.66
P lo[2. 2.1]hep- 5.88 (m, 1H), 4.81 (t, J=5.6
cyc p
tan-2-ylcarba- Hz, 1H), 4.74 - 4.65 (m, 1H),
F moyl 1-6-(2-hydro- 4.61 (dt, J=10.7, 5.3 Hz, 2H),
ONH | xyethoxy )pyridin-3- 4.00-3.82(m, 3H), 3.22 (brs,
Y 1H), 3.02 (br s, 1H), 2.27 -
CFs O yhphenyljethyl N- 2.00 (m, 4H), 1.98 - 1.81 (m,

cyclobutylcarb
amate

2H), 1.69 - 1.45 (m, 4H)
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H)
ns when
separat
ed
TH NMR (500 MHz, DMSO-
FsC F 4-Fluor- d6) 5 10.62 (s, 1H), 9.76 (br d,
\ /@ 0-3-(4-{[(2R,3S,7- J=7.3 Hz, 1H), 8.83 (s, 1H),
L CFs | Z)-3-{[4-fluor- 8.57 (dd, J=7.9, 2.1 Hz, 1H),
A '\( OH 0-3-(trifluoromethy 8.21 (s, 1H), 8.12 - 8.07 (m,
NHO 0> l)phenyl]carba 1H), 8.06-7.95 (m, 1H),7.81 -
moyl}-7-(2,2,2-tri- 7.68 (m, 1H), 7.55 - 7.39 (m,
44 © | \N fluoroethylid ene)bi- 700.3 2H), 5.95 (q, J=8.0 Hz, 1H), 2.08
7 cyclo[2. 2.1]hep- 4.67 - 4.55 (m, 1H), 4.55 -
F tan-2-yl]carba- 4.44 (m, 2H), 4.04 - 3.84 (m,
moyl}-5-(2-hydro- 2H), 3.29 (br dd, J=10.7, 3.7
OH xyethoxy )pyridin-2- Hz, 1H), 3.23 (br s, 1H), 3.05 -
0 yl)benzoic acid 2.95 (m, 1H), 2.14 - 1.96 (m,
2H), 1.59 - 1.41 (m, 2H)
> Bromo. H NMR (500 MHz, DMSO-
N-[(2R.38.7- d6) 5 10.62 (s, 1H), 9.70 (br d,
FsC F 7 [3 Py J=7.3 Hz, 1H), 8.46 (s, 1H),
VAL (P 21780, 1) 722
N CFy | o e y 7.69 (m, 2H), 7.47 (brt, J=9.8
/ \( on Jphenyljcarba Hz, 1H), 5.93 (q, J=7.8 Hz,
45 NHO 0N MOY}-7~(2,2,2:4r- 1 040 3 | 41) 4.93 (t, J=5.5 Hz, 1H), 2.23
fluoroethylid ene)bi-
o N oyclo[2.2. 1hep- 4.60 - 4.46 (m, 1H), 4.46 -
| N tan-2-y1]-5-(2-hy- 4.31 (m, 2H), 4.00 - 3.75 (m,
2 Pl g’thox \ yri_ 2H), 3.26 (br dd, J=10.7, 4.0
Br dine_"“_carb‘gx':;‘_’ Hz, 1H), 3.21 - 3.14 (m, 1H),
mide 2.99 (brs, 1H), 2.05-1.90 (m,
2H), 1.51 (br d, J=7.9 Hz, 2H)
(1S)-2,2,2-tri-
fluoro-1-[4-fluor- TH NMR (500 MHz, DMSO-
FsC \ F 0-3-(4-{[(2R,3S,7- d6) 5 10.63 (s, 1H), 9.77 (brd,
N oF, Z)-3-{[4-fluor- J=7.3 Hz, 1H), 8.82 (s, 1H),
:\( 0-3-(trifluoromethy 8.22 - 8.04 (m, 3H), 7.76 (br
"—NHOO/\/OH l)phenyl]carba dd, J=8.5, 3.7 Hz, 1H), 7.65 -
moyl}-7-(2,2,2-tri- 7.56 (m, 1H), 7.52 - 7.36 (m,
46 0 | = fluoroethylid ene)bi- | 851.3 2H), 6.36 (q, J=6.7 Hz, 1H), 2.52
N cyclo[2. 2.1]hep- 5.96 (q, J=7.5 Hz, 1H), 4.95
F tan-2-yl]jcarba- (brt, J=5.2 Hz, 1H), 4.67 -
moyl }-5-(2-hydro- 4.43 (m, 3H), 4.03 - 3.84 (m,
.\\O\H/NH xyethoxy )pyridin-2- 2H), 3.24 (brs, 1H), 3.01 (brs,
CF; O yl)phenyl]ethyl N- 1H),2.19-1.83 (m, 5H), 1.63 -
cyclobutylcarb 1.45 (m, 3H)
amate
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(continued)

LC RT2
(min)
and
Ex. MS chiral
Structure Name (ESI) TH NMR o
No. (M+H ) conditio
ns when
separat
ed
4-Fluor- TH NMR (500 MHz, DMSO-
/@[ 0-3-(6-{[(2R,3S,7- d6) 5 9.85 (d, J=7.3 Hz, 1H),
HN cF. | 23 [4-fluor- 8.57 (dd, J=7.4, 1.4 Hz, 1H),
't\( ® 0-3-(trifluoromethy 8.08 (br dd, J=6.0, 2.7 Hz,
“NH o/\/OH l)phenyl]carba 1H), 8.03 (brd, J=4.2 Hz, 1H),
moyl}-7-(2,2,2-tri- 7.89-7.78 (m, 1H), 7.55 -
47 oY \N fluoroethylid ene)bi- | 701.2 | 7.47 (m, 1H), 7.41 (t, J=9.8 2.10
N cyclo[2. 2.1]hep- Hz, 1H), 6.03 - 5.90 (m, 1H),
tan-2-yljcarba- 4.52 (qd, J=11.7, 5.9 Hz, 3H),
F moyl }-5-(2-hydro- 3.86-3.70 (m, 2H), 3.26 (brs,
OH xyethoxy )pyra- H), 3.01 (br s, 1H), 2.11 -
zin-2-yl)benzoic 2.01 (m, 1H), 1.99 - 1.90 (m,
0 acid 1H), 1.52 (br d, J=6.3 Hz, 2H)
6-Bromo. H NMR (500 MHz, DMSO-
N-[(2R.35.7- d6) 5 10.64 (s, 1H), 9.63 (d,
FsC F 2)5-4] Ao J=7.4 Hz, 1H), 8.56 (s, 1H),
\ i h 8.13 (brd, J=5.7 Hz, 1H), 7.82
N CFs l‘; t;gr:' l?g:’brget y -7.73 (m, TH), 7.49 (t, J=9.8
/ \g o | |}-)7/-(2 i Hz, 1H), 5.94 (g, J=7.6 Hz,
48 NHY 0N y < | 640.9 | 1H),4.96-4.80(m, 1H),4.57- | 2.25
fluoroethylid ene)bi- .
OMN cyclo[2. 2.1]hep- 4.37 (m, 3H), 3.75 (quin,
N tan-2-y1].3(2-hy- J=5.2 Hz, 2H), 3.58 - 3.46 (m,
T) o é’thox ) yra_ H), 3.27 (br dd, J=10.6, 4.2
Br AN Hz, 1H), 3.20 (br s, 1H), 3.00
i (brs, 1H), 2.05 - 1.88 (m, 2H),
1.51 (br d, J=7.7 Hz, 2H)
TH NMR (500 MHz, DMSO-
d6) 5 10.65 (s, 1H), 9.84 (d,
FaC F ;‘)_[ggfi;_ J=7.0 Hz, 1H), 8.29 (s, 1H),
\ . 8.25 (dd, J=6.4, 2.1 Hz, 1H),
_HN CF, 0-3-(trifluoromethy 7.80 - 7.67 (m, 1H), 7.49 (t
4 \g &‘;h‘?;};'_](c;;b;_tri_ J=9.6 Hz, 1H), 6.02 - 5.88 (m,
NH™ OMe Yirf:42, 2,20 1H), 4.52 - 4.40 (m, 1H), 3.92
52 fluoroethylid ene)bi- | 575.1 (s, 3H), 3.46 (s, 1H), 3.28 (dd 2.51
N A tan-2-yl]-3-meth- e e T
oV BoorooviDvra. s, 1H), 3.00 (br s, 1H), 2.71
Zinye -2F3ca%c?>¥a- (td, J=7.3, 2.4 Hz, 2H), 2.00 -
i 1.83 (m, 2H), 1.74 (sxt, J=7.2
Hz, 2H), 1.57 - 1.43 (m, 2H),
0.88 (t, J=7.3 Hz, 3H)
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(continued)

LC RT2
(min)
Ex MS zzﬁal
| Structure Name (ESI) TH NMR o
No. conditio
(M+H )
ns when
separat
ed
"H NMR (500MHz, DMSO-
Ph F 3-(4-{[(2R,3S,7- de6) 6 10.48 (s, 1H), 8.96 (d,
\ /@ Z)-3-{ [4-fluor- J=7.3 Hz, 1H), 8.72 (s, 1H),
HN CF; 0-3-(trifluoromethy 8.31 (s, 1H), 8.22 (d, J=4.4
'\( l)phenyl]carba Hz, 1H), 8.02 (d, J=8.0 Hz,
"'NH OMe moyl}-7-(phenylme- 1H), 7.88 - 7.80 (m, 2H), 7.57 213
54 thyli dene)bicyclo 641.2 (t, J=7.9 Hz, 1H), 7.47 (t, Method
U Y [2 .2.1]heptan-2-yl] J=9.8 Hz, 1H), 7.37 (d, J=4.3 B
N carbamoyl }-3- Hz, 4H), 7.29 - 7.21 (m, 1H),
@OH methoxy-1H-pyra- 6.38 (s, 1H), 4.50 (br. s., 1H),
zol-1-yl)benzoic 4.10 (s, 3H), 2.93 (br. s., 1H),
0 acid 2.05-1.85 (m, 2H), 1.61 -
1.48 (m, 2H)
FsC /@F 1-(difluoromethy TH NMR (500 MHz, DMSO-
\ HN 1)-N-[(2R,3S,7- d6) 5 10.67 (s, 1H), 9.64 -9.57
L& CFs Z)-3-{[4-fluor- (m, 1H), 8.10 - 8.04 (m, 2H),
0 0-3-(trifluoromethy 7.83-7.78 (m, 1H), 7.50 (br t,
;NH I)phenyl]carba J=9.5Hz, 1H), 7.37 - 7.34 (m,
0 moyl}-7-(2,2,2-tri- 1H), 7.10 - 7.06 (m, 1H), 5.96
57 =N fluoroethylid ene)bi- | 679.3 (q, J=8.0 Hz, 1H), 4.76 - 4.73 2.55
Il\l F cyclo[2. 2.1]hep- (m, 1H), 4.56 - 4.50 (m, 1H),
Y tan-2-yl]-6-(2-hy- 3.84 - 3.81 (m, 2H), 3.44 -
F droxy-2-methylpro- 3.40 (m, 2H), 3.05 - 3.00 (m,
0] poxy )-1H-inda- 1H), 1.93 - 1.85 (m, 2H), 1.53
>Z zole-3-carboxa- (brd, J=7.6 Hz, 2H), 1.23 (s,
OH mide 6H)
H NMR (500 MHz, DMSO-
dg) 3 10.46 (s, 1H), 9.28 (br d,
5-bromo- J=7.1 Hz, 1H), 8.12 (br d,
Ph F N-[(2R,3S,7- J=4.8 Hz, 1H), 7.79 (br d,
\ /@[ Z)-3-{[4-fluor- J=8.6 Hz, 1H), 7.68 (s, 1H),
., BN CF3 | o-3-(trifluoromethy 7.56 (s, 1H), 7.46 (t, J=9.8 Hz,
/ I\( l)phenyl]carba 1H), 5.90 (q, J=7.8 Hz, 1H),
58 “NHO 0 moyl}-7-(2,2,2-tri- 622.0 4.82 (q, J=8.8 Hz, 1H), 4.65 2.75
fluoroethylid ene)bi- (q, J=8.7 Hz, 1H), 4.53 (br s,
o cyclo[2. 2.1]hep- 1H), 3.46 (brs, 1H), 3.36 (brs,
tan-2-yl]-2,3-dihy- 1H), 3.26 - 3.12 (m, 1H), 2.98
Br dro-1-benzofur- (brd, J=3.9 Hz, 1H), 2.57 -
an-7-carboxamide 2.53 (m, 4H), 2.13 - 1.99 (m,
1H), 1.97 - 1.84 (m, 1H), 1.51
(brs, 2H)

(a) All LC retention times are based on Method C unless otherwise specified. (b) 1-3 protons were not accounted for
in these samples due to overlap with solvent residue and/or artifacts of water suppression.

96




EP 4 423 068 B1

(9P %66< “ulW
10'€=1¥ ‘z-¥ead) [elIyo pue (ap %66< Ul 4G L=1Y ‘|L-3eed) [elnyd
ploye 0} ‘0,0 Ueg 0G) ‘UlW/TW Z :SUOHPUOD MOl4 ‘20D %08 / vaAd

%1 "0-VdI %0 :8SBUd IIGOIAl ‘UOIOIW € ‘WW 0GZ X 9'Y ‘H-AV dedienyd

(Hz

's4q) L€°0 ‘(HzZ ‘W) £9°0-28°0 ‘(HL ‘w) 9¢'L
-9p'L (HL ‘W) 0G°L-09'L ‘(HL ‘W) ¥2° L -G8'L
(HL ‘W) 26'L-66'L (HL 's49) 222 (HL ‘s4q)
0L'€(HL ZH L'v ‘2°0L=""PP4a) 61°€ (HI ‘ZH
G'€ ‘g'0L=r ‘PP 19) 69°€ ‘(HI ‘ZH 6'9 ‘€'6="
‘PP 4q) G2°€ ‘(HL 'ZH §'6= ‘P 4q) 00°% ‘(HI

aplwexoq
-leo-g-aulpuAd[iA-z-ueydey [L°Z°Z]
o[oAa1q{|A oweques[|Auayd (jJAyrew

) B . . ) o ) S ) ) 1'G8S -oonjyLy)-g-olonj-yJ}-g-(susp 29
uw njod:poylew [eanhleuy O,0f Ued 0GL ‘UlW/ W G :SUORIPUOD ZH Q' LL=C P 49) GL'¥ (HL ‘W) OF'¥ - 0G'%
-1I1AY 19w)AdoidoloAd)-7-(z
MO ‘200 %0Z / ¥IA %1 '0-Vdl %0€ :9SeUd dJIqON ‘UoIw G ‘ww [ “(HL ‘ZH 9°2=" }49) €9'% ‘(HI ‘ZH 8'6= ‘P o
. i . ) T o L°d¥'Se"de d1L)I-N-{ 1A-g-jozexo
0S¢ X 1.2 ‘H-aV Yed|enyd :uwnjod O4S (8P %66< “UlW $G'L=14-poe | 19) LL ¥ ‘(HL ‘ZH '€ '6'8=r ‘PP) L¥'S ‘(H) ‘ZH ) ) o
. oy R o ) S [¢'11lp-v*€loany-H e9'HY'HY ' HeE}-G
o1unodIu(jA-g-jozexosi[p-'¢lo InjoipAyesnsl-eg‘9'y'eg)-G | Yead 0/L2°Z | 8'6=r 144) 6'L ‘(HL ‘W) 0L°2- 062 “(HL ‘ZH /
€= 'P4d) 80'8 ‘(HL 'S) ¥€'8 ‘(HI 's) L6'8
“(HL *'s) 206 ‘(HL ‘zH €2=r ‘P 1a) €76 ‘(HL
'S) G501 Q (9P-OSING ‘ZHIN 00S) AN HL
‘'
_N
oplwexogJed-¢- aulp
aplwexogJed-g-auiplAdAxoyiaw-g-[|A -lAdAxoylew-g-[|A-g-ueyday [|L'z'2] Z
-z-ue yday[} g zlojoAaiq { |Aoweqsed [jAuay d 0[oA21g{]A oweques[jAuayd (JAylow Nao _ 0
- woJ
obo o (IAurawolonyLy)-g-osony-y}-¢-(auapl Ayyew €619 -oJonjyin)-g-olony-y1}-g-(ausp 09
-IAdoidojoko)-2- (2 0¥ s dz dLI-N-{ 1A -IiAY 1owifdoudopofo)-,-(z SINO O_._z\o
-g-10zexo[¢’ | 1[p-v*eloin-He9' HY ' Hy' Heel-G L'4dp'se ¥z Y L)I-N-{ 1A-g-lozexo v/:_.
[z Vlp-p'€loiny-H B9'HY'Hy' Hee}-g foHU\z_._
E|
avs'e
(H+W) "ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(1s3) s ‘X3
€ 9|qeL
o S e S 8 8 8 ? 2 8 8

97



EP 4 423 068 B1

(Hz ‘'w) €€°0- 6€°0 ‘(HZ ‘W) 69°0 - 620

(HL 's4a) gv'L “(HL ‘W) 9%'L - $S'L “(HZ ‘W)
GLL-68'L (HY ‘w) 88'L - ¥1'2 “(HI ‘w) 25e
-8G°Z (HL ‘ZH9'e=""Y) ¥2°C ‘(H} ‘ZH Le="
NzLe (HL ZH €v ‘'8°0L=" 'PP) LL'€ (HE

aplwexogJeo-¢- aulpuAdAxoyiow
-z-[i-g-ueyday [}z ¢lojpAoia{|A ow
-equeo[|Auayd (jJAyswolonyyuy)-g-o

Z¢HN

g-gowoid | ‘S) vy (HL ZHO06=" D vEv (HL ‘ZHE Y
o ) o ) 2999 -lony-y]}-¢-(suspiiAy yewihdoud 99
¥'9°20L=r"PPP) E¥'¥ ‘(HL ‘ZH 9'6= P) 0LV R
L o ) -0[0A0)-2~(Z L'd¥'SE T Y L)I-N-{IA
(HL ‘ZH 0°G ‘G°8=r ‘PP) 61°G ‘(H} ‘s) 28'9 )
-¢-j0zexo[g ‘L][p]ejuadojoho-He
‘(HL ') ¥€°2 “(HL ‘ZH 8'6=r D) 06°L ‘(H1 ‘w) o
PR . . ) 9'H9'HS‘HY‘Heg-lIfoweqiea-G}-g
8L°,-28L (HL 'ZH 9 ‘¥'9=r 'PP) €28 ‘(HZ
‘W) 858 - 19'8 ‘(HL ‘2H 6'9=r'P) ¥0°0L ‘(HL /
‘s . - ‘z :
/622 ) #G°01 Q (9P-OSING ‘ZHIN 008) “dIAIN HL
(HZ ‘s 4q) 2£0 ‘(HZ ‘W) 89°0 - ¥8°0
‘(Hz ‘w) ¥€°L - 8¥'L “(HL ‘W) 0G°L - G9'} “(HI
. ‘W) G2 L -G8'L ((HL ‘w) 68'L -20°C ‘(HL 's
(8P %66< Ul (o) (i) ¢ . .
) . . ) . 49) 222 (HL 's49) LL'E“(HL ‘ZH L7 '6'6= ‘PP aplwexoq
10°€=1¥ ‘Z-Yead) [elyd pue (8p %66< “UlW G L=1Y ‘L-3edd) [eJyd R ) . .
. . . . ) 19)61°€ (HL ‘ZH ¥'€ ‘L'0L=" ‘PP 1d) 69°€ ‘(HI -J1eo-g-aulpuAd(iA-z-ueyday [1 'z 2]
ploge 0} ‘0,0 ‘Ied 0§ ‘Ul/w g :SUOBIPUOD MOl4 ‘20D %08 / vVad | | . g o
. . . . _ W) ¥2'€-$8°¢ (HIL 'ZH §'6="'P4A) €0 ‘(HI ojoAo1g{|A owequeo[jAuayd (|Aurew
%"0-VdI %0Z :9Seud SlIqOAl ‘UoIOIW € ‘WW 0GZ X 9% ‘H-av dedieayd | . g i ) )
) . . . ) ZH 2°0b=r ‘P 4a) GL'¥ ‘(HI ‘W) 8E'v - 6Y'¥ 1'G8S -oonjyiy)-g-olonj-yJ}-g-(susp €9
uw njoY :poyiaw [ednAleuy 0,0¢ Ued 0G| ‘Ulw/ W Gi :SUOKPUOD
) ) ] . . (HL ‘2H 9°2=r 449) L9V (HL ‘ZH §'6=r ‘P -I1AY yow|Adoido|oko)-;-(z
MO ‘200 %0Z / ¥IA %1 0-Vdl %0€ :Seud |Iqol ‘Uo.IW G ‘wwl g, . et in ot
) ) . 19) L2 (HL “ZH L'€ '2'6= ‘PP 44) 91'G (HI L°d'Se"de d1L)I-N-{ 1A-g-jozexo
0SZ X 1.2 ‘H-aV Yed[enyd :uwnjo) *(8p %66< “Ulw L0°e=1Y ‘poedu | =~ T o . O . ) o
. L ZH 9'6= 149) 6%'L ‘(HL ‘W) G2 L-68L ‘(HI [2*V1lp-¥'€loans-H e9°'HY HY Hee}-G
-1}oo1u(|A-g-|ozexosi[p-#*¢]o unjoipAyenal-e9‘9'yeg)-G g-Mead 9/.2°C | | ) BV o .
w) $0'8 - #1°8 ‘(H1 's14) ¥€'8 ‘(H1 ‘s 1q) 96'8 /
‘(HI 's19) 206 “(HL 'ZH 0'2= ‘P 4d) 6£6 ‘(HI
's) €6°01 © (9P-OSNA ‘ZHIN 00S) AN HI
(H+W) "ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(1s3) s ‘X3
(panunuoo)
[ts) (=} v j=) 0 (=] v S Lol j=) e}
~ ~ N N ™ ™ < ~ 0 ©w

98



EP 4 423 068 B1

(Hz 's) HO z
1€°0 ‘(HZ ‘w) 02°0-620 ‘(Hy ‘W) 6€°L - ¥G'L SpIWEX0gJed-¢g- duIp Z
HO®IN Ul Tw/Bwg Zz~ Jo Jw G°0 slieyeq uol | “(HL ‘w) 19} - 99°L (HZ ‘W) G2°L - 68°L (HE -uAdAxoyrew-z-[|A-g-lozexo[z ‘1] ~
-08[u] 10,0% “Bg 0G| ‘UIW/ W Gi :SUOKIPUOD MO|d ‘20D %0. / HOBN | ‘W) L0'Z-92'2 “(HI ‘W) 22'2-92°C ‘(HI ‘W) [pleyuadojpho-He 9*HY HG HY‘HeE _
%0€ :8SeUd B|IGOIN UoIDIW G ‘W OGZ X LZ ‘H-AV Yedeliyd :uwnjod | 01°¢ - #1°¢ (HE ‘W) 1€ - 2€°€ “(Hy ‘W) L1y cep0 (IAurowAxoipAy)-G1-G-IA NX o 29
'SUONIPUOD DS [BNIYD dAnesedald {(ulw ZGE'Z = LY [ednhleue [edyd | - 02y (HL ‘W) Ly'y - L'y (HL ‘W) 89y - €Ly -g-ueyday [} 'z glojoholq SN0 - HN
'9p%66< ‘T dead) pioe olul odlukxoyjew-g-(|A-g-jozexosl[ pleyuadojoko | ‘(HL ‘w) GL°G-22'S (HL ‘W) 9% - 25" L ‘(HI {IA owequea[|Ausyd (jAysswolonyy nw/
-Hy-oipAyeuiel-eg‘9'geg-(1Ay JowAxolpAy)-G)-g wouy pasedaid O/zy'z | ‘W) 8L L-€8L ‘(HL ‘ZH ¥'Z ‘v'9=r ‘PP) £2'8 -up)-g-olony-y]}-g-(suspiiAy JewiAd €40 z_._:..
‘(HZ 's) 86°8 “(HL ‘ZH 0°Z=r ‘P) S0°0L ‘(H1 -01dojoA0)-2~(7 1°dt'SEHZ HL)IN /
'S) ¥5°01 Q (9P-OSING ZHIN 00S) “HINN HL J
(Hz ‘w) 1€'0-6€0 ‘(HZ HO mN
‘W) 69°0 - 82°0 ‘(HZ 's4a) g¥'L ‘(HE ‘w) 9v'L N
oplwexogJed-¢- aulp
-0 (HS ‘W) G2 L-20°2 ‘(HL ‘'s4a) €22 (HL
HO®IN ut Tw/Bwg zz~ Jo Jw G°Q :s|ieyeq uoy -uAdAxoyjew-z-[|A-¢-jozexo[z ‘1]
. . . ) ) 's49) 2L’ “(HL ‘ZH 1'% ‘2°0L=r ‘PP 4Q) L€ I z
-08[u] 10,0% “ed 0G| ‘UW/W Gi :SUOKIPUOD MOI4 '20D %0L/ HOBW |, . L . L ) [pleyuedoioAo-He 9°'H9 HS ‘HY Hee _
] . . ) (HZ 'ZH 0'9 ‘2°0L=r ‘Pb) 9¢°¢ ‘(HE ‘s) €L'v N 0
%0€ :9SBuUd 9|IGO|N UOJDIW G ‘Wi 0GZ X LZ ‘H-aV Yedjeayg cuwnjo |~~~ L . . ) (IAyrewAxoipAy)-l-G-[I1A X
(HL ‘ZH 6'8=r 149) 9Z'% ‘(HL ‘W) 0¥ ¥ - L¥'¥ L'EY9 19
D:SUOIIPUOD DS [eAyD dAljeledald (Ui 1"} = 1Y [ednhjeue [eayo -z-ueyday [} 'z glojoAolg SN0 _HN
“(HL ZH 9'6= 'P) 0L'¥ ‘(HL ‘ZH Z'G ‘2'8=" oY,
‘9pY%66< ‘| Yead) pioe alul} odluAxoyrew-z-(|A-g-jozexosi[ p]eyuadojoko {IA oweques[jAuayd (jAyyowoionyy /
o ‘PP) GL°G (HL “ZH £'6= ") 6¥'L ‘(HL ‘W) v/:
-Hy-oipAyenel-eg‘9'gee-(1Ay JowAxoipAy)-G)-G wouy pasedaid O/Ly'C ) L ) L -ly)-g-olony-y]}-g-(suspliAy JewlAd ¢ "
92°L-¥8'2'(HI ‘W) 02'8-92'8 (HZ ZHEC e 43 NH
" ) o ) o -01d0joAd)-2+(Z L d¥'SE ML HL)I-N
9'L='PP) 85'8 (H1 ‘W) LO'0L - 90°0L ‘(HL \
‘s) ¥5°01 Q (9P-OSING ‘ZHIN 00S) “HINN HL E|
(H+IN) 'ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(1s3) s ‘X3
(panunuoo)
o S e S 8 8 8 ? 2 8 8

99



EP 4 423 068 B1

(HZ ‘w) LE'0 - 6E0 HO N
‘(HZ ‘w) 9°0 - 08°0 ‘(H¥ ‘w) 8¢°L - €G°L “(HL aplwexoqgJed-¢- sulp Z
HO®I Ul Tw/Bg gz~ J0o W G0 :slieo uol | ‘w) 09°) - 29°) “(HZ ‘W) 927} - ¥8') “(HE ‘W) -ukdAxouyjew-z-[|A-g-jozexolz ‘|] ~
-03[u| 10,0% Yeg 0G| ‘Ul/TW Gi :SUOHIPUOD MOIH 20D %0L / HOBIN | 60°Z - G2 ‘(HL ‘W) 022 - 922 (HL ‘W) L0°€ [pleyuadojoho-He 9'HY'HG HY HeE _
%0€ :9SeUd dJIqOIN UoIDIW G ‘Wi OGZ X LZ ‘H-AV Yedesyd :uwnjod | - #1°¢ ‘(HE ‘W) GL°€ - 0€°€ ‘(Hy ‘W) LL'¥ - 02 v . (IAuyawiAxoipAy)-G1-G-[IA Ny o1
ISUOIIPUOD DS [elIyD dAieledald (UW 0%Z'9 = 1Y [eonAleue [eayd | (HL ‘W) Ov'v - 9F'¥ ‘(HL ‘W) 89°'% - 22'% “(H1 -z-ueyday [}z zlopAoig SN0 _HN
'8p%66< ¥ Yead) ploe olul oojuAxoyiew-z-(|A-g-jozexos|[ plejuedojoho | ‘w) GL°G - 126 ‘(HL ‘W) Gb'2 - 2572 ‘(HL ‘W) {IA owequeo[jAuayd (1Ayowolony mw/
-Hp-o1pAyessi-e9'9's eg-(1AY JowAx01pAy)-G)-G woy pasedaid O/0F'C | L2 -28'L (HL ‘W) 02'8 - 528 ‘(HZ ‘W) 96°8 -13)-g-o10nj-p]}-¢-(auspliAy yowiAd €40 z_._::
=198 ‘(HL ‘W) LO'0L - 20704 “(HL ‘W) €6°0L -01dojoAd)- /(7 L"d¥'SE M HL)I-N /
-95°01 2 (9P-OSING ‘ZHIN 00S) “HINN HL J
(He
‘W) £¢°0-8€°0 (HZ ‘W) 89°0-62°0 (HZ ‘s 1q) HO @
LWL (HZ ‘W) 7L - L9°L (HL ‘ZH €6 ‘T2l=r N
oplwexoqJed-¢- aulp
‘P L9°L ‘(HY ‘w) €21 -96°L ‘(HL ‘ZH 9'G
HO®IN Ut Tw/Bwg Zz~ Jo Jw G°Q s|ieyaQq uoy -uAdAxoyjew-g-[|A-¢-jozexo[z ‘1]
. . ‘ . . ‘9'€l=r"PP14) 00°Z ‘(H1 'S 40) ¥2°Z (H1 'S 1q) e 2
-08[u| 10,0% Yeg 0G| ‘Ul/TW Gi :SUOHIPUOD MO|H 20D %0L / HOBIN L . L [pleyuadojoho-He 9*HY'HG HY Hee _
) \ . } L€ “(HL ‘ZH €% “L°0L=" 'PP) LL'€ ‘(HZ ‘ZH N
%0€ :8SBUd 8|IqO\ UoIOIW G ‘Wl 0GZ X LZ ‘H-aV dedeay) :uwnjod o . o o ) (IAurewAxoipAu)-gl-G-[IA DN
) ) ) 6'G ‘8'0L="‘pPb) 2&°¢ (HE ‘s) €L'¥ ‘(HI ‘ZH L'EY9 - 69
'SUOBIPUOD DS [BAIYD BAleIedald ((UlW G9Z'1 = LY [ednAjeue ey -Z-ueyday [} "z"z]ojpAolq SN0 _HN
) . 6'8="149) 9Z'¥ ‘(HI ‘W) €€'¥ - 9" ‘(HL ‘ZH oY,
‘apY%66< ‘€ Yead) pioe olul} 0dluAxoyew-z-(|A-g-|ozexosi[ pleyuadojoho {IA oweqses[|Auayd (JAyjpwoionyy (/
o 9'6=r'P) 0LV ‘(HL 'ZH 'S '6°8=" 'PP) 91'G v/:
-Hp-o1pAyensl-e9'9’'g eg-(IAY JowAxoIpAy)-G)-g woy pasedaid O/Lpg | 0 0 0 T ] ] -13)-g-o1onj-p]}-g-(auspliAy yow|Ad ¢ -
(HL'ZH 8'6= ") 6¥'L (HL ‘W) 8L L-28'L e 43 NH
L L ) -04dojoho)-/~(Z L Hp'SE T UL)I-N
(HL ZH ' ‘7'9= ‘PP) €2'8 ‘(HL ‘s) 26°8 /
‘(HL ') 098 ‘(HL ‘ZH 0°Z=r ‘P) ¥0°0L (H1 4
'S) GG°01 Q (9P-OSING ‘ZHIN 008) "IN HL
(H+IN) 'ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(Isa) s x3
(panunuoo)
o S e S 8 8 8 ? 2 8 8

100



EP 4 423 068 B1

(He

‘W) 82°0 - 2¥°0 ‘(HZ ‘W) 99°0 - 08°0 ‘(HZ ‘w)
YL -GP L (HL ‘W) Gp'L - 9671 “(HZ ‘W) 04°)
- /8L (HL'zZH g'e=r ) €22 ‘(HL ‘ZH 6°2="

aplwexogJed-g- auipuAdAxoyjaw

149) LLg ‘(HL ‘W) $L'e - 02°€ “(HL ‘w) 92°¢ =
( ) ( ) -Z-(1Auoqueo-| - auipnazeAxolp _
-G8 (HE ‘W) LOY-9L Y (HL ‘W) L1y - L1y
I i g . . ! -Ry-¢)-G-[IiA-z-ueyday [} 'z"zloAolq Nx o
v/SL'Z | ((HL ‘W) gz'v - 0+ (HL ‘W) 8€'% - 9%+ ‘(HZ z'€09 G
{IA oweqseo[|Auayd (JAyywoionyy SNO HN
‘W) 9y'y - 95 ‘(HL ‘ZH §°6=r ‘P) 0L'% ‘(HL o,
. ) oo . ) -up)-g-olony-pl}-g-(euspliAy JewiAd \
ZH 6°G="'P) LL'G (HI 'ZH8'6=""1) 6% 'L ‘(HI R Y
T L -01dopAd)-2-(Z LU’ SEUTUNIN | €40 NG
ZH '€ '2'8=r W) 08°L ‘(HL'ZH €C ‘T'9="
‘PP) 228 ‘(HL ‘ZH ¥'2=r ‘P) 1G'8 ‘(HI ‘ZH /
¥'Z=r‘P) 85°8 ‘(HL ‘zH €'2=r 'P) 200} ‘(HI 4
‘s) £5°01 Q (9P-OSING ‘ZHIN 00%) YN H1
HO
(Hz ‘w)
62°0- €0 ‘(HZ ‘W) G50 - €9°0 ‘(H¥ ‘W) 69°0
-28°0(HZ ‘W) 8e L -2y L “(HL ‘W) L¥'L - LG'L apIWExoqIed-¢- 0
(Hz ‘w) €271 -68°L ‘(HL ‘s4a) §2°Z “(H1 ‘w) aulpuAdAxoyrew-z-{IAyre wlAxod
20€-¥L'€ (HL'ZH OV ‘2°0L=" ‘PP 40) 8L°E -o1dojoko (JAypewAxoiphu)-LI}--[I1A Z _
/62| “(HZ ‘ZH §'s=r ‘P 49) 1L9°€ ‘(HE ‘S) 60'¥ ‘(H1 ¥' 09 -z-ueyday [}z zlojpAoig Nx O €l
‘W) 0¥ - 6v'¥ (HZ 'S) 09'% (HL 'ZH 8'6= P {iA owequeo[|Auayd (1Ayrswoiony SNO - HN
19) L2 v (HL ‘ZH 8'G= N 6LV (HL ‘ZH 9'6=" -ly)-g-olony-]}-g-(suspiiAy yewlAd O/
140) LG L (HL ‘W) 6272 - 882 (HE 'ZH 9'b=" -01doA0)-2(Z L"dy'SE HT WLIN 49 z_w:_.
‘p49) 928 ‘(HL 'ZH 0°Z=r ‘P 19) 66'6 ‘(HL
‘s) ¥5°01 Q (9P-OSING ‘ZHIN 00S) HIAIN H1 X /
(H+IN) 'ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(Isa) s x3
(panunuoo)
[ts) (=} v j=) 0 (=] v S Lol j=) e}
~ ~ N N ™ ™ <~ < 0 ©w

101



EP 4 423 068 B1

(0]
(Hz 'w)6.0-890
(He 'w)Gs'L-veL (He 'w) 16k -29'L (H
aplwexogles-¢-9|0z
2'w)19¢-252(H 1 'w)98C-69C(HL ZH N-N
-eJAd-H L -(JAyyeAxoyiew-g)- | -Axo
92€=r"NG0e(Hv W) LL'e-1Le(HZ ZH P!
) o . ) ) ) : -yew-p-{|A-z-ueyday [}z glojoAolq
0/0€°€ | £2°6=""1) 09°€(H€E ‘S) 06°E (H | ‘ZH ¥5°0L=r Z'185 6.
{IA oweques[|Auayd (jAyypwoionyy SN0 _HN
1) oy (HE ‘W) 2Ly -€G Y (HTZ ‘W) LG .- o™,
. . . -ly)-g-olony-y]}-g-(suspiiAy JewiAd Y
9 L(HL‘W)6LL-€LL(H L ZH LG '€5°9=" oudopAo)-4-(Z 1 N SEUZ YN v/\
‘PP) 12’8 (H L ‘ZH €5 2= ‘P) EL'6 (H L °S) €40 NH
801 wdd ¢ (9p-OSINA ‘ZHIN 00%) HINN HI H@\ /
4
(@]
(HZ ‘ZHL'L ‘9"v=" ‘PP) §€°0 ‘(HZ ‘W) N o
89°0- 080 ‘(HE ‘W) GE'L - ¥S'} ‘(HZ ‘w) €L} -
aplwexoq
98'L ‘(HL ‘ZH z'e=r ‘P49) €2°Z (HL ‘ZH ¥'z=r
-1e9-g-9 uIplAd{ |Auoqueo-g-aue z
349) LLg ((HL ‘w) €1°¢- 02°€ ‘(HE 'S) ¥L'v _
jday[g-glolidseze-g-exo-g}-G-Axo N
_ | (Hz‘2zH 2'0=r ‘P4a) 22"t (H) ‘s 4a) Zt'v ‘(He ! . X
vieTe | 1) 255 (H ‘W) £9°% - £2% (HL ‘ZH 2'6=r 2629 | -uew-g-[IA-¢g-ueyday [1z"zloAoiq 9L
N {1k oweques[jkuayd (jAyrawolony SNO OIZo
Nev L (HL'W)GLL-$8 L (HL'ZH 22 '9'9=" y,
) L . oo -113)-g-ouonj)-y1}-g-(suepliAy JowiAd v/:
PpP) 22’8 ‘(HL ‘ZH ¥'2=r ‘P) 06°8 ‘(HI ‘zH o ¢ "
o o 11 ot et - -01d0joAd)-2(Z L'd¥'SE ™ HL)I-N 40 NH
¥'Z=r‘P) 26'8 ‘(HL 'ZH 8'9=r ‘P) 200} ‘(HI /
‘s) £5°01 Q (9P-OSING ‘ZHIN 00%) HIAIN H1 J
(H+IN) 'ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(Isa) s x3
(panunuoo)
[ts) (=} v j=) 0 (=] v S Lol j=) e}
~ ~ N N ™ ™ <~ < 0 ©w

102



EP 4 423 068 B1

“(HeZ ‘zH
¥ 1°Z="r"PP) €0 ‘(HZ ‘W) £9°0- 6270 (HZ

‘W) 6Z°L - GF L “(HL ‘W) GF'L - $G6°) ‘(HL ‘w) Y
ZLL-18°L (HL ‘W) 18'L - 16°) (HZ ‘ZH 6'S f
=0 29Z (HE ‘W) 992 - 2T (He ‘w) 222 N
-G8'Z ‘(HI 's19) 90°€ ‘(HL ‘ZH 00l ‘6% =T aplw
1P) v1°€ ‘(HE 's) ST°€ '(HY ‘W) S'e - LG°€ "(HE -eX0q.ed-/-auljou InbosloipAyel)s) o
‘s) ¥6'¢ ‘(HL ‘'s49) €v'y ‘(HL ‘ZHG6 =" ‘P) -¥'e'2' L-(IAyrehxoyjew-z)-z-Axo SO - HN
L9V (HL'S)88°9(HL ‘ZHS 6= 8Y L (HL -Yew-g-[|A-z-ueyday [} "z zlopAoig w
Vi,
') 09'L (HL ‘W) 69'2-28'L (HL 'ZH99°L'Z {iA owequeo[iAusyd (jApewoiony £40 NH
=r'PP)ZZ'8 (HL 'ZH L2 =1 "P) 92°6 (HL 'S) -)-g-o10ny-p]}-g-(ouspliAY Jouw HU\ \
. . (i d
/8y’ 801 wdd Q (9p-OSNA ‘ZHIN 00%) YNN HL | +'919 | -IAdoidojoko)-2-(dt'SE dz HL)I-N 18
(HZ 'ZH L2 ‘e'L=r ‘P}) G€°0 OH
‘(HZ ‘w) 69°0- 08°0 “(HL ‘ZH G 2=} 1670
‘(He ‘w) €€7L - €57 “(HE ‘W) €9°L - G2°L “(H9
's) G8'L “(HI ‘w) 09'Z - €9°C (HI ‘W) 89°C - N
122 (HZ ‘W) 622~ +8'C ‘(HZ ‘ZH 6'¢=r ‘P 49) apiw
90°€ ‘(HZ ‘ZH Z'¥=r ‘P 49) G1°€ ‘(HE ‘W) 9p'¢ -ex0qJed-/-duljou InbosioipAyessy 0
- L¥'€ ((HE 's) ¥6'€ '(HL ‘W) Ov'¥ - 9r'v ‘(HL -'€'Z" L-Axoyew-g-(1AdodAxoup SO . HN
‘ZH8'6="‘P) L9V ‘(HI ‘s) 68'9 ‘(HI ‘ZH §'6=" -Ay-¢)-z-lIiA-z-ueyday [} 'z"z]opAolq nw/
ITH
N8y L (HL'S) 1YL (HL ‘W) 2L~ 182 (HL {iA owequeo[iAusyd (jApewoiony €40 NH
‘W) 0z'8-92'8 (HI 'ZH9'L=r"P) 9,6 '(H} 'S) -Hy)-g-oJony-yJ1-g-(suspliAy jew uHU\ \
a/5e'e 1G°01 wdd ¢ (9P-OSING 'ZHNOOY) HWN HL | €919 | -IAdoudopko)-2-(dp'se g dL)IN 98
(HZ zH Lg°e=r OH
‘P49) G€'0 (H Z ‘ZH 82°8=r 449) €20 (H
L) 2L (HZ ‘W) GSL-€¢L (H L ‘s4q) 8g'L
(Hz'w)16'L-89'L (HZ ‘W) yvz-€€C(H opiexeqiEe-e-eloz
H Nv ( ) ( ) -elAd-H | -Axoyjaw--(|AdosdAxolp 217
}'$40) €6°2(HZ ‘W) 18Z-29C(H | ‘w)g0'e
) ) ) . ) . ) . -Ay-¢)-1-[IiA-z-ueyday [} 'z"Z]opAolq AN O
0/Lz€| -16C(HZ ‘W) 22€-0L'E(H L ZH 85'6L=" €165 08
{IA oweqseo[jAuayd (|Ayjowoionyy SN0
‘Paa) L€ (HE'S)06°C(H L ‘W) GG+ -GEv (H O_._zs
. e . . . . -ly)-g-olony-}-g-(auspiiAy yowlAd “
L ‘ZH ¥G'6="‘P) 89'% (HZ ‘W) LG'L-G¥ L (H e v/\
. o ) . o -01dojoh0)-/«(Z L' Yy'SEMTHVIN | ¢
L‘ZH$0°6=" ‘P4a) L2 (H | 'ZH LG'Z ‘€5°9=" 40 NH
‘PP) 22’8 (H L ZH €S 2= P) GL'6 (H L 'S) /
€G°01 wdd @ (9p-OSNA ‘ZHIN 00%) HINN HI E|
(H+IN) 'ON
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, aweN ainjoniis
(Isa) s x3
(panunuoo)
[ts) (=} v j=) 0 (=] v S Lol j=) e}
~ ~ N N ™ ™ <~ < 0 ©w

103



EP 4 423 068 B1

(HZ‘ZH 9V L'} =1 ‘PP)
¥€°0 ‘(Hz ‘W) 29'0- 180 (HZ ‘W) 62'L - S¥'L
(HL ‘W) Gt'L - 9671 “(HL ‘w) 69°L - 08°) “(HI
's) 98°) ‘(HG ‘W) 69°Z-6LC(HZ'ZHL9="

1) 88°C (HE 's) L0°€ '(HL ‘W) +0°€ - 60°€ ‘(HL aplwexoqgled-g-suejday 1
‘w) LL'g-61°€ (HZ ‘s) 8€°€ ‘(HZ ‘s) §9°¢ ‘(HE [1-z"zlojoAaig(au apiihysecionyy o
'S) ¥6°€ ‘(HL ‘W) GE€'¥ - 61+ (HL ‘ZHG'6 = -}-g'2'2)-L-{op IwezuagAxoyjow o
rP) L9v ‘(HL 'S)G8'9(HL ‘ZH86=r ") 8V L -Z-[I1A-} -ue-| -dosdoxo-g~(|A-1- uip w/
(HL'S) 2972 (HL ‘W) ¥L'L-28 L (HL 'ZH G'9 -uadidAxoipAy-)-g-(z|)]-G}-¢-lIiAu €40 NG
‘9Z=r"'PP) 12’8 (HL ZHEL=r"'P) 9.6 (HI -ayd (|Ayewiolonyiy)-¢-0 \
4/88'L ‘s) 6%°01 = Q (9P-OSINA ‘ZHIN 00%) AN HL | %99 -1on|-y]-N-(z L'dy"de'sz dlL) . 6
(Hz ‘'w) 220~ 1+°0 “(HZ ‘W) 290
6.0 (Hz ‘w) 0g'L-€v'L (HL ‘W) €L - 5L
(HEw) L2 L - 1871 (HL ‘W) 181 - 06°) “(HL SO,
‘W) 8GZ-LLT (HLZHG'E="1"19) 90°€ ‘(HL /ﬁ
‘ZHQ0L vy =1 'PPIa) €L°€ (HE 'S) 92°€ (HZ oplWexoq.es-g-o N
‘ZH 2'G=r") 1S°€ (HZ 's) 29°¢ (HE 's) €6°¢ -ou InbosloipAyensl-'¢ ‘g’ L-Axo o
HL'ZH VL 've=r"WP) 2ry (HL 'ZH 86 = -Urow-/-(jAdoud|Aypawu-g-Axoup
rP)L9v (HL'S) ¥8°9 (HL ‘ZH86=I") L¥'L -Ry-g)-z-lii-z-ueyday [} 'z glojohoiq one o/.:zs
(HL'8) S92 “(HL ‘W)z 2- 182 (HL'ZHG9 {IA owequea[jAusayd (|Ayzowoiony €40 zw
‘9z=r'pPP) 2’8 (HL ZH L'L=1"P) 926 ‘(HI -143)-g-ouonjj-p]}-g-(auapliAy jJow HU\ \
4/56°L 's) 6%°0) = Q (9P-OSINA ‘ZHIN 00%) YN H1 7919 | -lAdoidojoho)-2-(dp'SE U HL)IFN 4 16
‘(HZ 'w) 92°0- 1¥°0 (He
‘ZH 6'8=r 140) €2°0 ‘(HZ ‘W) LE'L - ¥¥'L “(HI
‘W) 9r'L-957L (HL ‘W) €21 - 08°L (H ‘W) ~g20
18'1L-68") ‘(HI ‘W) 2£'2-9v'2 (HL 's4d) 022 N
‘(H1 's4a) £0°€ “(HL 'ZH G'0L ‘T¥=" 'PP) VL€ aplwexoqJed-2-aul|
‘(He ‘W) 8e'€ - G¥°¢ '(HY 's) L6°¢ (HT ') LEY -ou InbosjopAyenel-y'e‘g’ | -Ax0 o
‘(HL ‘'w) 66 - 8%'% (HL “ZH G'6= ‘P) 89'¥ -Urew-g- |Auoynsaueyaw NG Nt
“(HL*'s) 002 “(H} ‘ZH 8'6=r ")) 8%°'L ‘(HL 'S) -z-[1A-z-ueyday [| "z ZlojoAoiq w/
€L L (HL'W)GLL-y82 (HL ‘ZH 29 “V'e=" {IA owequeo[|Ausyd (JAysewoionyy €40 N
'PP) €2°8 (HL ZH €°2="'P) 18'6 (H) 's) -Lh)-g-o10ny-p]}-g-(SuspliAy Jew HU\ \
/07’ 260l wdd ¢ (9p-OSNA ‘ZHNOOY) HINN HL |  €'9€9 -IAdoudojoho)-2-(Hp'SE M HL)IFN 4 68
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, (Hew) aweN ainjoniis ©N
(Isa) s x3
(panunuoo)
o S e S 8 8 8 ? 2 8 8

104



EP 4 423 068 B1

‘uoissaiddns Jojem JO SJoBjILIE JO/PUB BNPIS8I JUBA|OS Y)iM delIano 0} anp sa|dwes asay) Ul J0j pajunoooe Jou a1em suojold ¢-| (q) "palioads 8sIMIBylo ssajun O POy U0 paseq aJe sawi) uonusial O I ()

(Hz ‘'w) 620 - 0%'0 (HZ ‘W) ¥9°0 -
080 ‘(H9's) LL'L “(HZ ‘W) Le'L - 9%'L “(HL ‘w)
9’1 -GG'L (HL ‘W) 2L L-18'L (HL 'ZHE6 =
r‘p4a) 68l ‘(Hz 's) 9¢°C (HG ‘ZH 8¢l ‘G'v =

N
r‘ppIa) G2 (HL ‘ZH6'2="'P4a) 90°€ ‘(HI aje|Axoqeo- | -oue
‘w) oL'e-LL€ (HZ 's) 22°€ (HE ‘s) €6°€ “(H1L -xay[ |1 ZJojohoigexo-z-(jAusydh o
'$) 8Ly (HL ‘W) L€'7-6v'y (HL 'ZH86 =T -xouypaw-p-{|foweq.eofif-z-ueiday WO HN
P) L9 (HL 's) 289 ‘(HL ‘ZHO 0L =) 8¥'L [1-z 2lopAdig(au apiiAyeolony w/
(HL'8) 692 (HL ‘W) gL L-28 L (HL 'ZH 99 -u}-z'2'2)-L-{IA owequea[|Ausyd €40, N
L2=r'pPP)22’8 (HLZH L'L=r"'P)GL'6 (HI (IAuyswoionyLy)-g-osony-plt-¢-(z£ HU\
3/55°C ‘s) 6701 = Q (9P-OSA ZHIN 00%) HAIN HL | +°0€9 Ur'serdz dL)-€)-v IAuew 4 G6
(He
‘ZHQ'¥ ‘0'C =" "PP) #€°0 ‘(HZ ‘W) €9°0 - 180
(HZ ‘W) 6Z°L - P’ L “(HL ‘W) ¥l - ¥G7L “(HL HO
‘W) zLL-08'L ‘(HLZHO0L =1 'P49) G8') f
(HZ ‘ZHZ 9= ¥SZ ‘(HE ‘W) ¥9'Z-2LC apiw N
(He ‘w) 822~ 28T (HL'ZHGE="r 1) 90°€ -exoqJeo-g-asueyday [} 'z z]ojoho
‘(HL ‘w) 60 - 8L°€ "(HY ‘W) Lg'e-€9°€ (HE -19(au apiiAursoionyyi-z g z)-L-{op o
'8) ¥6°€ (HZ ‘W) vev - LGy (HL 'ZHG6 = Iwezusghxotpew-g-[iAdo SO _HN
rP)L9v'(HL'S)88°9 (HL ‘ZH 6= 8V L Jdojokdo(|Auoqued-|-o uipliad w/
(HL'8)09°L (HL ‘W) gL L-¥8'L (HL ‘ZHG'9 -1dAx01pAY-¥)-z-(¥z'S1)1-g}-¢-[IAu €40, NA
'8Z=r"PP) 22’8 ‘(HL'ZHE L=r"'P)9,'6 (HI -ayd (iAylawosonyin)-g-o UMU\
3/sTe ‘s) 8%°0) = © (9P-OSNA ‘ZHIN 00%) AN HL | +'209 -1on|-y]-N-(z L'dy"de'sz dlL) . 6
(HZ ‘ZH 8V ‘L' =1 PP) ¥€°0 ‘(HZ
‘W) $9°0 - 18°0 ‘(HZ ‘W) LZ'L - #¥') ‘(HL ‘w)
v L-S'L (HLZH6'2="'P49) 9L'L ‘(HL 'S)
68'L ‘(1 's49)0£'Z (HZ 'ZH6'G =1 149) 982 apiw \_w,
O%II~N
‘(HE'S) ¥6°2 ‘(HL ‘W) ¥0'€-0L€ ‘(HL ‘ZH L' b1 -exoqued-g-suejday [} g gJojoho O
‘Gr=r'PP) L€ (HZ'ZHO9=r "D er € (HE -lq(au apliAureolonyy-g'Zz)-L-{op o
's) G6°¢ '(HE ') 0¥'¥ (HL ‘ZHG'6 =1 "'P) L9V IwezuagAxoyjew-g-[|A--us
‘(HL'S) 0L ‘(HL'ZH86="") 87 L (HL 'S) -} -doidoxo-g-|Ayrew-g-(1A-| - uip NO o/Izs
YLL(HL'ZHG L' €v=r"P) LL L (HL'ZH 99 -uadidAxoipAy-)-g-(z|)]-G}-¢-lIiAu €40 z_w
L2=r'pPP)22'8 (HL ZHE L=r"'P)08'6 (HI -ayd (|Ayewolonyiy)-¢-0 HU\
3/0v'2 ‘s) 06°0) = 9 (9P-OSNA ‘ZHIN 00%) AN HIL | +'9€9 -1on|-y]-N-(z L'dy'de'sz dlL) 4 €6
pajeledas uaym suoijipuod |ediys pue (uiw) el y 91 qdIAN H, (Hew) aweN ainjoniis ©N
(Isa) s x3
(panunuoo)
o S e S 8 8 8 ? 2 8 8

105



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

Table 4

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

96

OH

N-((1R,2R,3S,4R,Z) -3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) -7-(thiazol-4-
ylmethylene)bicy clo[2.2.1]
heptan-2-yl)-5-(5-(hydroxy-
methyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)-2-methoxynicotina
mide

686.2

1H NMR (400
MHz, DMSO-
d6)5=10.62 (s,
1H), 10.04 (d, J
=7.3 Hz, 1H),
9.12(d,J=2.0
Hz, 1H), 8.62 -
8.51 (m, 2H),
8.25(dd,J=2.5,
6.5 Hz, 1H),
7.89-7.76 (m,
1H), 7.57 (d,J =
1.8 Hz, 1H),
7.50(t,J=9.6
Hz, 1H), 6.43 (s,
1H), 5.21 - 5.07
(m, 1H), 4.57 -
4.46 (m, 2H),
4.22 - 4.08 (m,
4H), 4.00 - 3.92
(m, 1H), 3.90 (s,
1H), 3.30 - 3.17
(m, 3H), 2.93 (br
s, 1H), 2.27 -
2.04 (m, 3H),
1.99 -1.78 (m,
2H), 1.65 (brdd,
J=6.4,10.9 Hz,
1H), 1.58 - 1.42
(m, 3H)

219, A
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

97

; OH

N-((1R,2R,3S,4R,Z) -3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) -7-(thiazol-4-
ylmethylene)bicy clo[2.2.1]
heptan-2-yl)-5-(5-(hydroxy-
methyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)-2-methoxynicotina
mide

686.2

1H NMR (400
MHz, DMSO-
d6) & =10.61 (s,
1H), 10.03 (d, J
= 7.3 Hz, 1H),
9.12(d,J=15
Hz, 1H), 8.60 (d,
J =2.5Hz, 1H),
8.56 (d, J = 2.5
Hz, 1H), 8.25
(dd, J=2.5,6.5
Hz, 1H), 7.86 -
7.79 (m, 1H),
7.57 (d, J = 2.0
Hz, 1H), 7.50 (t,
J=9.8Hz, 1H),
6.43 (s, 1H),
5.15(dd,J=5.1,
8.9 Hz, 1H),
4.50 (q, J = 5.1
Hz, 2H), 4.30 -
4.23 (m, 1H),
4.13 (s, 3H),
3.95 (brs, 1H),
3.36 (brd,J =
8.8 Hz, 2H),
3.29 (brd,J =
6.3 Hz, 1H),
2.96 - 2.89 (m,
1H), 2.03 - 1.73
(m, 5H), 1.72 -
1.43 (m, 4H)

219, A
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

99

S

/Q\\

N \ H\}
N
.,,,\(

“NHC OMe
S
/

N/
5 OH

5-(5-(hydroxymethy-
1)-3a,5,6,6a-tetrahydro-4H-
cyclopenta[d]isox azol-3-
yl)-2-methoxy-
N-((1R,2R,3S,4R,Z2)
-3-(((R)-1-(1-methylcyclopro-
py lethyl)carbamoyl )-7-((2-
methylthiazol-4-yl)methylene)
bicy clo[2.2.1]heptan-2-yl)ni-
cotinamide

620.3

1H NMR (400
MHz, DMSO-
d6) 8 =10.25 (d,
J = 6.8 Hz, 1H),
8.59 (d,J=25
Hz, 1H), 8.51 (d,
J = 2.3 Hz, 1H),
8.03(d,J=85
Hz, 1H), 7.29 (s,
1H), 6.27 (s,
1H), 5.16 (dd, J
=5.1,89Hz,
1H), 4.50 (t, J =
5.4 Hz, 1H),
4.38-4.31 (m,
1H), 4.27 (t, J =
8.8 Hz, 1H),
4.10 (s, 3H),
3.83(t, J=3.3
Hz, 1H), 3.53 -
3.46 (m, 1H),
3.41-3.36 (m,
3H), 3.06 (dd, J
=4.4,10.9 Hz,
1H), 2.72 (br s,
1H), 2.66 (s,
3H), 2.05 - 1.87
(m, 3H), 1.84 -
1.74 (m, 2H),
1.72 - 1.54 (m,
2H), 1.48 - 1.39
(m, 2H), 1.05 (d,
J =7.0Hz, 3H),
1.01 (s, 3H),
0.62 - 0.53 (m,
1H), 0.42 - 0.32
(m, 1H), 0.25 -
0.15 (m, 2H)

2.00, A
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

100

N-((1R,2R,3S,4R,Z)
-7-((2-(difluoromethyl)t hia-
zol-4-yl)methyl-
ene)-3-(((R)-1-(1-methylcy-
clopropy l)ethyl)carbamoyl )
bicyclo[2.2.1]he ptan-2-yl)-2-
methoxy-5-(3a,4,6,6a-tetra-
hydrofuro[3, 4-d]isoxazol-3-yl)
nicotinamide

628.2

1H NMR (400
MHz, DMSO-
d6) 6 ppm 10.27
(d, J=6.75 Hz, 1
H) 8.60 (d,
J=2.25 Hz, 1 H)
8.52 (d, J=2.50
Hz, 1 H)8.06 (d,
J=8.51 Hz, 1 H)
7.81 (s, 1 H)
7.19-7.52(m, 1
H) 6.40 (s, 1 H)
5.39 (dd,
J=9.51, 3.50
Hz, 1 H) 4.52 -
4.61 (m, 1 H)
4.37 (ddd,
J=10.76, 6.63,
4.63 Hz, 1 H)
4.11 (s, 4 H)
3.96 (d, J=9.26
Hz, 1 H)3.72 -
3.82(m, 2 H)
3.67 (dd,
J=10.76, 3.75
Hz, 1 H) 3.46 -
3.54 (m, 1H)
3.09 (dd,
J=11.01, 4.50
Hz, 1H)2.78 (br
s, 1H) 1.98 (brt,
J=8.76 Hz, 1 H)
1.80-1.88 (m, 1
H) 1.47 (brd,
J=6.75 Hz, 2 H)
1.05 (d, J=6.75
Hz, 3H) 0.55 -
0.60 (m, 1 H)
1.01 (s, 3 H)
0.32-0.40(m, 1
H) 0.17 - 0.26
(m, 2 H)

218, A
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(continued)

MS LC RTa. (min)
Ex. (ES)) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (400
MHz, DMSO-
d6) & =10.56 (s,
1H), 10.00 (d, J
=6.9 Hz, 1H),
8.58(dd,J=2.4,
13.7 Hz, 2H),
8.24(dd,J=24,
6.6 Hz, 1H),
7.82-7.71 (m,
1H), 7.49 (1, J =
9.8 Hz, 1H),
\ N-((1R,2R,3S,4R,Z) -7-(cy- 5.24 - 5.07 (m,
H clopentylmeth ylene)-3-((4- 2H),4.50 (brt, J
""\( F fluoro-3-(trifluoromethyl)p he- =4.8 Hz, 1H),
"'NHO OMe nyl)carbamoyl) bicyclo[2.2.1] 4.42 -4.32 (m,
101 CFs hept an-2-yl)-5-(5-(hydroxy- 671.3 | 1H),4.26 (t, J= | 2.53, B
| ~N methyl)-3a,5,6,6a-tetrahy- 8.7 Hz, 1H),
= dro-4H-cyclopenta[d]isox 4.13 (s,
azol-3-yl)-2-methoxynicotina 3H),3.17 (dd, J
N7 mide =4.2,10.7 Hz,
o OH 1H), 3.01 (br s,

1H),2.73 (brd, J
= 3.4 Hz, 1H),
2.65 - 2.56 (m,
1H), 2.01 (br dd,
J=5.6,13.6 Hz,
1H), 1.95 - 1.70
(m,7H), 1.69 -
1.52 (m, 6H),
1.39 (br s, 2H),
1.33 - 1.22 (m,
2H)

110




10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

102

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(6-hydro-
xy-5,6,7,8-tetrahydroimidazo
[1,2-a]pyridin-3-yl)-2-methox-
ynicotina mide

640.2

1H NMR (400
MHz, DMSO-
d6) 5 =10.57 (s,
1H), 10.06 (brd,
J=6.7 Hz, 1H),
8.41 (d, J=2.1
Hz, 1H), 8.32 (d,
J=2.1 Hz, 1H),
8.23 (brd,J=4.3
Hz, 1H), 7.86 -
7.75 (m, 1H),
7.49 (brt, J=9.5
Hz, 1H), 7.04 (s,
1H), 4.71 (d,
J=9.5 Hz, 1H),
4.50 - 4.39 (m,
1H), 4.18 (br s,
1H), 4.12 (s,
3H), 4.05 (brdd,
J=11.9, 3.1 Hz,
1H), 3.71 (brdd,
J=124, 3.8 Hz,
1H), 3.17 (brdd,
J=10.7, 4.3 Hz,
1H), 3.12 (br s,
1H), 2.96 - 2.85
(m, 1H), 2.84 -
2.72 (m, 2H),
1.94 (brd, J=5.8
Hz, 2H), 1.86 -
1.74 (m, 2H),
1.57 - 1.35 (m,
3H), 0.74 (quin,
J=9.8 Hz, 2H),
0.35 (br s, 2H)

2.06

111




10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

103

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(6-hydro-
xy-5,6,7,8-tetrahydroimidazo
[1,2-a]pyridin-3-yl)-2-methox-
ynicotina mide

640.2

1H NMR (500
MHz, DMSO-
d6) 5 10.65 -
10.59 (m, 1H),
10.06 (br d,
J=5.8 Hz, 1H),
8.42 (s, 1H),
8.36 - 8.31 (m,
1H), 8.29 - 8.22
(m, 1H), 7.85 -
7.80 (m, 1H),
7.50 (brt, J=9.6
Hz, 1H), 7.09 -
7.02 (m, 1H),
4.75 - 4.68 (m,
1H), 4.49 - 4.42
(m, 1H), 4.17 (br
d, J=5.2 Hz,
1H), 4.14 (s,
3H), 4.08 - 4.01
(m, 1H), 3.78 -
3.69 (m, 1H),
3.22-3.17 (m,
1H), 3.15 - 3.11
(m, 1H), 2.97 -
2.87 (m, 1H),
2.84-2.77 (m,
1H), 2.78 - 2.72
(m, 1H), 2.00 -
1.90 (m, 2H),
1.88 - 1.79 (m,
2H), 1.78 - 1.74
(m, 1H), 1.56 -
1.47 (m, 1H),
1.46 - 1.37 (m,
2H), 0.81 - 0.69
(m, 2H), 0.41 -
0.32 (m, 2H)

2.05
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

104

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(6-hydro-
xy-5,6,7,8-tetrahydroimidazo
[1,2-a]pyridin-3-yl)-2-methox-
ynicotina mide

640.2

1H NMR (500
MHz, DMSO-
d6) 5 10.58 (s,

1H), 10.07 (brd,

J=7.0 Hz, 1H),
8.45 (d, J=1.8

Hz, 1H), 8.36 (d,
J=1.8 Hz, 1H),

8.24 (brd, J=4.3
Hz, 1H), 7.87 -
7.77 (m, 1H),

7.50 (brt, J=9.8

Hz, 1H), 7.29 (s,

1H), 4.71 (d,

J=9.8 Hz, 1H),
4.51-4.39 (m,
1H), 4.21 (br s,

1H), 4.14 (s,
3H), 4.07 (brdd,

J=12.5, 3.1 Hz,
1H), 3.77 (br dd,
J=12.1, 4.1 Hz,
1H), 3.18 (br dd,
J=10.4, 4.0 Hz,
1H), 3.14 - 3.07
(m, 1H), 3.03 -
2.93 (m, 1H),
2.93-2.84 (m,
1H), 2.75 (br s,
1H), 1.97 (br d,
J=4.3 Hz, 2H),
1.88 - 1.76 (m,

2H), 1.56 - 1.35
(m, 3H), 0.82 -
0.68 (m, 2H),
0.36 (br s, 2H)

2.06
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

105

: OH

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth yl-
ene)-3-(((R)-1-(1-methylcy-
clopropy l)ethyl)carbamoyl )
bicyclo[2.2.1]he ptan-2-
yl)-5-(5-(hydroxymethy-
1)-3a,5,6,6a-tetrahydro-4H-
cyclopenta[d]isox azol-3-
yl)-2-methoxynicotina mide

563.0

1H NMR (500
MHz, DMSO-
dé) 5 10.21 (br
d, J=6.7 Hz,
1H), 8.51 (d,
J=2.4 Hz, 1H),
8.45(d, J=2.4
Hz, 1H),7.92 (br
d, J=8.5 Hz,
1H), 5.10 (brdd,
J=8.7, 5.0 Hz,
1H), 4.58 (d,
J=9.5 Hz, 1H),
4.20 (brt, J=8.4
Hz, 2H), 4.02 (s,
3H), 3.58 - 3.46
(m, 1H), 3.44 -
3.24 (m, 2H),
3.00 (br s, 1H),
2.90 (br dd,
J=10.5, 3.8 Hz,
1H), 1.99 - 1.82
(m, 2H), 1.80 -
1.56 (m, 4H),
1.55-1.46 (m,
1H), 1.45-1.36
(m, 1H), 1.34 -
1.23 (m, 2H),
0.97 (d, J=6.7
Hz, 3H), 0.92 (s,
3H), 0.71 - 0.57
(m, 2H), 0.47 (br
dd, J=84, 3.5
Hz, 1H), 0.32 -
0.21 (m, 3H),
0.18 - 0.06 (m,
2H)

2.27
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(continued)

LC RT2 (min)
Ex. :\:IESSI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 8 10.34 -
10.25 (m, 1H),
8.61-8.56 (m,
1H), 8.49 - 8.44
(m, 1H), 7.95 (br
d, J=8.5 Hz,
1H), 5.88 - 5.77
(m, 1H), 4.63 (d,
J=9.5 Hz, 1H),
N-((1R,2R,3S,4R,Z) -7-(cy- 4.29 - 4.22 (m,
\ H\?\ clopropylmeth yl- 1H), 4.12 - 4.05
N ene)-3-(((R)-1-(1-methylcy- (m, 3H), 3.34 -
. '”\g clopropy l)ethyl)carbamoyl ) 3.26 (m, 1H),
NH™ OMe bicyclo[2.2.1]he ptan-2- 3.22-3.15(m,
106 Ay yI)-5-((6S,7aR)-6-(hydroxy- | 204 | 1H), 3.06 (brs, | 224
| > methyl)-5,6,7,7a-tetrahydro- 1H), 2.98 - 2.87
pyrrolo [1,2-d][1,2,4]oxadiazo (m, 1H), 2.35 -
N\’ N I-3-yl)-2-methoxynicotina 1.93 (m, 3H),
O—Q\/OH mide 1.86 - 1.67 (m,
2H), 1.51-1.42

(m, 1H), 1.35 (br
s, 2H), 1.02 (br
d, J=6.8 Hz,
3H), 0.97 (s,
3H), 0.75 - 0.65
(m, 2H), 0.57 -
0.48 (m, 1H),
0.36 - 0.27 (m,
3H), 0.23 - 0.12
(m, 2H)
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

107

OH

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth yl-
ene)-3-(((R)-1-(1-methylcy-
clopropy l)ethyl)carbamoyl )
bicyclo[2.2.1]he ptan-2-
y)-5-((6S,7aS)-6-(hydroxy-
methyl)-5,6,7,7a-tetrahydro-
pyrrolo [1,2-d][1,2,4]oxadiazo
I-3-yl)-2-methoxynicotina
mide

564.3

1H NMR (500
MHz, DMSO-
d6) 5 10.36 -
10.24 (m, 1H),
8.65 - 8.56 (m,
1H), 8.53 - 8.41
(m, 1H), 7.95 (br
d, J=7.9 Hz,
1H), 5.90 - 5.77
(m, 1H), 4.70 -
4.58 (m, 2H),
4.26 (brs, 1H),
4.16 - 4.04 (m,
3H), 3.52 - 3.42
(m, 1H), 3.41 -
3.31 (m, 1H),
3.06 (br's, 1H),
3.01-2.86 (m,
2H), 2.33-1.93
(m, 3H), 1.88 -
1.66 (m, 2H),
1.55-1.42 (m,
1H), 1.41-1.29
(m, 2H), 1.09 -
0.94 (m, 6H),
0.79-0.65 (m,
2H), 0.60 - 0.48
(m, 1H), 0.32 (br
s, 3H), 0.18 (br
s, 2H)

2.24
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

108

“NHO OMe

CF3

N-((1R,2R,3S,4R,Z) -3-((3-
cyanobicyclo[1.1. 1]pentan-1-
yl)carbamoyl)-7-(cyclopropyl-
meth ylene)bicyclo[2.2. 1]
heptan-2-yl)-2-meth-
oxy-5-(5-(2,2,2-trifluoro-1-hy-
droxyethyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)nicotinamide

640.2

1H NMR (500
MHz, DMSO-
dé) 5 10.21 (br
d, J=6.7 Hz,
1H), 8.92 (s,
1H), 8.61 (d,
J=2.4 Hz, 1H),
8.56 (d, J=2.1
Hz, 1H), 5.19
(dd, J=8.5,5.2
Hz, 1H),4.62 (d,
J=9.8 Hz, 1H),
4.31 (brt, J=9.3
Hz, 1H), 4.27 -
4.22 (m, 1H),
4.14 (s, 3H),
3.99 - 3.90 (m,
1H), 3.06 (brs,
1H), 2.83 (brdd,
J=10.8, 4.1 Hz,
1H), 2.53 - 2.50
(m, 6H) (over-
laps DMSO),
2.07 - 1.89 (m,
3H), 1.86 - 1.76
(m, 2H), 1.68 (br
d, J=11.6 Hz,
2H), 1.50 - 1.40
(m, 1H), 1.34 (br
d, J=8.5 Hz,
2H), 0.71 (quin,
J=8.9 Hz, 2H),
0.32 (brd, J=4.0
Hz, 2H)

2.13
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

109

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(5-(2-hydroxy-
propan-2-yl)-3a,5,6,6a-tetra-
hydro-4H-cyclopenta[d]isox
azol-3-yl)-2-methoxynicotina
mide

671.3

1H NMR (500
MHz, DMSO-
d6) 5 10.60 -
10.51 (m, 1H),
10.04 (br d,
J=7.0 Hz, 1H),
8.59 (s, 1H),
8.58 (s, 1H),
8.24 (brd, J=4.3
Hz, 1H), 7.92 -
7.71 (m, 1H),
7.50 (t, J=9.8
Hz, 1H),5.14 (br
dd, J=8.7,4.4
Hz, 2H),4.71 (d,
J=9.5 Hz, 1H),
4.54 - 445 (m,
1H), 4.34 - 4.20
(m, 2H), 4.17 -
4.07 (m, 3H),
3.21-3.10 (m,
2H), 2.74 (br s,
1H), 1.98 - 1.91
(m, 1H), 1.87 -
1.76 (m, 3H),
1.67 (brd, J=7.6
Hz, 1H), 1.56 -
1.49 (m, 1H),
1.47 - 1.38 (m,
2H), 1.06 (s,
3H), 1.03 (s,
3H), 0.82 - 0.63
(m, 3H), 0.50 -
0.23 (m, 2H)

2.46,B
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

110

“NHO oMe

OH

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(5-(1-hydro-
xyethyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)-2-methoxynicotina
mide

657.4

1H NMR (400
MHz, CD30D) §
10.43 (br d,
J=7.2 Hz, 1H),
10.23 - 10.10
(m, 1H), 8.71 (d,
J=2.3 Hz, 1H),
8.62 (d, J=2.3
Hz, 1H), 8.19
(dd, J=6.3, 2.3
Hz, 1H), 7.78
(dt, J=8.8, 3.5
Hz, 1H), 7.31 (t,
J=9.6 Hz, 1H),
5.23 (dd, J=8.9,
5.0 Hz, 1H),
4.76 (d, J=9.4
Hz, 1H), 4.63 -
4.45 (m, 1H),
4.26 (s, 3H),
3.61 (t, J=6.4
Hz, 1H), 3.28 -
3.23 (m, 1H),
3.18 (dd,
J=10.9, 4.4 Hz,
1H), 2.75 (,
J=3.3 Hz, 1H),
2.31 (dd,
J=13.7, 5.7 Hz,
1H), 2.06 - 1.98
(m, 1H), 1.94 -
1.86 (m, 2H),
1.85-1.81 (m,
2H), 1.76 - 1.66
(m, 1H), 1.60 -
1.50 (m, 3H),
1.15 (d, J=6.5
Hz, 3H), 0.78
(dd, J=8.1, 1.7
Hz, 2H), 0.38 (br
dd, J=4.6, 2.6
Hz, 2H)

247, A
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(continued)

Ex.

No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

1M

\ CFs

N
ol @F

“NHO oMe
O N
o

N/

5 OH

5-(5-(cyclopropyl(hydr oxy)
methyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-
yl)-N-((1R,2R,3S,4R,Z)
-7-(cyclopropylmeth
ylene)-3-((4-fluoro-3-(trifluor-
omethyl)phenyl)carbamoyl)
bicyclo[2.2.1]hept an-2-yl)-2-
methoxynicotina mide

683.2

1H NMR (500
MHz, DMSO-
d6) 5 10.37 (s,
1H), 9.87 (br d,
J=7.0 Hz, 1H),
8.41 (s, 1H),
8.40 (s, 1H),
8.12-8.01 (m,
1H), 7.70 - 7.57
(m, 1H), 7.31 (t,
J=9.6 Hz, 1H),
5.08 - 4.89 (m,
1H), 4.52 (d,
J=9.5 Hz, 1H),
4.38-4.23 (m,
2H), 4.00 - 3.90
(m, 4H), 2.99 (br
dd, J=10.4, 4.0
Hz, 1H), 2.94 (br
s, TH), 2.56 (br
s, 1H), 2.52 -
2.45 (m, 1H),
2.19-2.09 (m,
1H), 2.05 - 1.98
(m, 1H), 1.96 -
1.86 (m, 1H),
1.69 - 1.56 (m,
2H), 1.53 - 1.44
(m, 1H), 1.40 -
1.30 (m, 2H),
1.24 (br s, 2H),
0.65 - 0.47 (m,
3H), 0.26 - 0.16
(m, 3H), 0.15 -
0.08 (m, 1H),
0.01 (brd, J=3.7
Hz, 2H)

2.60,B
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(continued)

(s
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.56 (s,
1H), 10.05 (brd,
J=6.7 Hz, 1H),
8.60 (d, J=2.4
Hz, 1H), 8.57 (d,
J=2.4 Hz, 1H),
8.30 - 8.15 (m,
1H), 7.87 - 7.73
(m, 1H), 7.49 (t,
J=9.6 Hz, 1H),
5.15 (dd, J=8.5,
\ oF N-((1R,2R,3S,4R,Z) -7-(cy- 49(Hz 1H)
H 3 . ’ 3
N clopropylmeth ylene)-3-((4- 4.71(d, J=9.8
’\( F fluoro-3-(trifluoromethyl)p he- ) ’ .
”'NHOOM vl b D bi Hz, 1H), 4.49 -
e yl)carbamoyl) bicyclo[2.2.1] 4.39 (m, 1H)
112 o SN hept an-2-yl)-5-(5-(1-hydro- 657.4 ) ’ ' 1247,B
| 4.25 (brt, J=8.4
xyethyl)-3a,5,6,6a-tetrahy-
Z Hz, 1H),4.13 (s
dro-4H-cyclopenta[d]isox 3H’) 3 6:5 3 36,
N7 azol-3-yl)-2-methoxynicotina N .
5 OH mide (m, 1H), 3.19 -
3.13 (m, 1H),

3.12 (brs, 1H),
2.74 (br's, 1H),
1.96 - 1.71 (m,
5H), 1.64 - 1.57
(m, 1H), 1.52 -
1.45 (m, 1H),
1.44 - 1.33 (m,
2H), 1.03 (d,
J=6.1 Hz, 3H),
0.82 - 0.66 (m,
2H), 0.36 (br s,
2H).
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

113

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(5-(1-hydroxy-
propyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)-2-methoxynicotina
mide

671.2

1H NMR (500
MHz, DMSO-
d6) 5 10.57 (s,
1H), 10.05 (brd,
J=7.0 Hz, 1H),
8.59 (br s, 1H),
8.58 (br s, 1H),
8.24 (brd, J=4.9
Hz, 1H), 7.96 -
7.71 (m, 1H),
7.58-7.43 (m,
1H), 5.15 (brdd,
J=8.7,4.7 Hz,
1H), 4.72 (d,
J=9.5 Hz, 1H),
4.48 (d, J=5.8
Hz, 1H), 4.46 -
4.41 (m, 1H),
4.29 - 4.23 (m,
1H), 4.14 (s,
3H), 3.28 - 3.17
(m, 1H), 3.13 (br
s, 1H), 2.75 (br
s, 1H), 2.16 -
2.02 (m, 1H),
1.90 - 1.73 (m,
4H), 1.65 (brdd,
J=10.7, 6.1 Hz,
2H), 1.57 - 1.49
(m, 1H), 1.45 -
1.39 (m, 2H),
1.38 - 1.29 (m,
1H), 1.28 - 1.17
(m, 1H),0.83 (br
t, J=7.3 Hz, 3H),
0.78 - 0.64 (m,
2H), 0.50 - 0.30
(m, 2H). Some
protons are ob-
scured by water
suppression

2.59
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

114

HO

N-((1R,2R,3S,4R,Z) -3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) -7-(3-hydroxy-
propylide ne)bicyclo[2.2.1]
heptan-2-yl)-5-(5-(hydroxy-
methyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)-2-methoxynicotina
mide

633.1

1H NMR (500
MHz, DMSO-
d6) 6 10.53 (s,
1H), 9.94 (br d,
J=6.8 Hz, 1H),
8.57 (s, 1H),
8.54 (br s, 1H),
8.22 (brd, J=4.3
Hz, 1H), 7.80 (br
s, 1H), 7.48 (brt,
J=9.6 Hz, 1H),
5.15 (dd, J=8.6,
5.5 Hz, 1H),
4.59 (br s, 1H),
4.25 (brt, J=8.8
Hz, 1H),4.12 (s,
3H), 3.41-3.30
(m, 1H), 3.25 (br
d, J=10.4 Hz,
1H), 2.99 (s,
1H), 2.49 - 2.33
(m, 1H), 2.29 (br
s, 1H), 2.00 (br
dd, J=13.7, 5.5
Hz, 1H), 1.93 -
1.74 (m, 3H),
1.72 - 1.53 (m,
4H), 1.51-1.33
(m, 6H), 0.97 (br
t, J=6.7 Hz, 3H)

2.55
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(continued)

MS LC RTa. (min)
Ex. (ES)) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6)510.11 (brd,
J=6.4 Hz, 1H),
8.39 (d, J=2.1
Hz, 1H), 8.31 (d,
J=2.1 Hz, 1H),
7.91(brd, J=8.9
Hz, 1H),5.68 (q,
J=7.9 Hz, 1H),
4.96 (br dd,
J=8.4, 5.0 Hz,
1H), 4.45 - 4.28
(m, 1H), 4.13 (br
FiC 5-(5-(hydroxymethy- s,1H),4.06 (brt,
\ ’ 1)-3a,5,6,6a-tetrahydro-4H- J=8.7 Hz, 1H),
.,,,«N cyclopenta[d]isox azol-3- 3.89 (s, 3H),
0 yl)-2-methoxy- 3.43-3.25(m,
15 NH™OMe N-((1R,2R,3S,4R,Z) s91p | 1H:3.25-3.00 |,
@) | =N -3-(((R)-1-(1-methylcyclopro- ’ (m, 1H),3.00 (br |
= py hethyl)carba- s, 1H), 2.87 (br
moyl )-7-(2,2,2-trifluoroethyli- dd, J=10.5,4.4
N\/ OH den e)bicyclo[2.2.1]he ptan-2- Hz, 1H), 2.63 (br
© yh)nicotinamide s, 1H), 1.85 -
1.65 (m, 3H),
1.65 - 1.54 (m,
2H), 1.51-1.29

(m, 2H), 1.24 (br
s, 2H), 1.05 (br
d, J=6.7 Hz,
1H), 0.84 (d,
J=7.0 Hz, 3H),
0.79 (s, 3H),
0.34 (brd, J=5.2
Hz, 1H), 0.24 -
0.08 (m, 1H),
0.04 --0.12 (m,
2H)
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(continued)

MS LC RTa. (min)
Ex. (ES)) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.31 (br
d, J=6.4 Hz,
1H), 8.61 (d,
J=2.1 Hz, 1H),
8.57 -8.49 (m,
1H), 8.23 (br d,
J=7.9 Hz, 1H),
5.91 (q, J=8.0
FsC F N-((1R,2R,3S,4R,Z) Hz, 1H),5.17 (br
\ H F -3-(((1R)-1-(2,2-difluoro-1- dd, J=8.5,5.2
N methylcyclopropy l)ethyl)car- Hz, 1H), 4.44 -
/, ’\g bamoyl )-7-(2,2,2-trifluor- 4.32 (m, 1H),
16 ‘NH™ OMe oethyliden e)bicyclo[2.2.1]he 6272 4.28 (brt, J=8.9 214
o Y ptan-2-yl)-5-(5-(hydroxy- Hz, 1H), 4.11 (s,
| _ methyl)-3a,5,6,6a-tetrahy- 3H), 3.87 - 3.72
dro-4H-cyclopenta[d]isox (m, 1H), 3.22 (br
N7 azol-3-yl)-2-methoxynicotina s, 1H), 3.11 (br
0 OH mide dd, J=10.5, 4.1

Hz, 1H), 2.84 (br
s, 1H), 2.01 (br
dd, J=13.7, 5.8
Hz, 1H), 1.96 -
1.75 (m, 4H),
1.74 - 1.53 (m,
2H), 1.48 - 1.29
(m, 3H), 1.20 (br
s, 1H), 1.15 (br
d, J=7.3Hz, 6H)
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(continued)

(s
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
dé) 5 10.56 (s,
1H), 10.01 (brd,
J=6.7 Hz, 1H),
8.56 (s, 2H),
8.23(brd, J=4.6
Hz, 1H),7.79 (br
s, 1H), 7.49 (brt,
J=9.8 Hz, 1H),
\ CF N-((1R,2R,3S,4R,Z) -7-(cy- 5.38(d, J=8.5
H 3 Hz, 1H),5.18 (br
N clobutylmethyl ene)-3-((4-
,( : s, 1H), 4.34 (br
\ F fluoro-3-(trifluoromethyl)p he-
“NHY OMe nyl)carbamoyl) bicyclo[2.2.1] s, TH), 4.32 -
117 o 643.2 | 4.21 (m, 1H), | 2.47
X hept an-2-yl)-5-(5-hydro-
© | ) xy-3a,5,6,6a-tetrahydro-4H- 4.13 (s, 3H),
7 y-28,9,0,08-ctrany 3.45 (br's, 1H),
cyclopenta[d]isox azol-3- 3.30 - 3.13 (m
N7 yl)-2-methoxynicotina mide “'_') 3 1'0 (br d,
° OH J=7.6 Hz, 1H),

2.97 (brs, 1H),
2.72 (brs, 1H),
2.24 - 2.07 (m,
2H), 2.06 - 1.96
(m, 1H), 1.96 -
1.78 (m, 6H),
1.75(brd, J=8.2
Hz, 2H), 1.37 (br
s, 2H)
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EP 4 423 068 B1

(continued)

2 (v
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
d6) 6 10.28 (br
d, J=6.4 Hz,
1H), 8.58 (d,
J=2.1 Hz, 1H),
8.52 (s, 1H),
8.47 (brd,J=7.9
Hz, 1H),5.88 (q,
J=8.0 Hz, 1H),
5.16 (br dd,
J=8.7, 5.0 Hz,
F.C F N-((1R,2R,3S,4R Z) 1H), 4.63 (brt,
\ F a o o " J=5.2 Hz, 1H),
3-(((1R)-1-(2,2-difluoro-1
H 4.36 (brd, J=5.5
» methylcyclopropy l)ethyl)car- Hz, 1H), 4.25 (br
/ \( bamoyl )-7-(2,2,2-trifluor- ’ »
NHO OMe oethyliden e)bicyclo[2.2.1]he tJ=8.9Hz, 1H),
118 627.2 4.08 (s, 3H), |2.22
o N ptan-2-yl)-5-(5-(hydroxy-
| 3.94 -3.78 (m,
_ methyl)-3a,5,6,6a-tetrahy-
. 1H), 3.64 - 3.47
dro-4H-cyclopenta[d]isox (m, 2H), 3.47 -
N? azol-3-yl)-2-methoxynicotina ; o
5 OH mide 3.29 (m, 1H),
3.25-3.15 (m,
1H), 3.10 (brdd,
J=10.7, 4.3 Hz,

1H), 2.85 (br s,
1H), 2.00 (br dd,
J=13.7, 5.5 Hz,
1H), 1.95 - 1.74
(m, 4H), 1.70 -
1.49 (m, 3H),
1.44 (br s, 2H),
1.22 (brs, 1H),
1.14-1.07 (s,
6H)
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EP 4 423 068 B1

(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

119

2-methoxy-
N-((1R,2R,3S,4R,Z)
-3-(((R)-1-(1-methylcyclopro-
py l)ethyl)carba-

moyl )-7-((2-(trifluoromethyl)t
hiazol-4-yl)methylene)bicy clo
[2.2.1]heptan-2-
yl)-5-(3a,4,6,6a-tetrahydro-
furo[3, 4-d]isoxazol-3-yl)nico-
tinamide

646.2

1H NMR (400
MHz, DMSO-
d6) 8 =10.30 (d,
J =6.5Hz, 1H),
8.60 (d,J=25
Hz, 1H), 8.52 (d,
J =2.5Hz, 1H),
8.07 (d, J=8.3
Hz, 1H), 7.97 (s,
1H), 6.44 (s,
1H), 5.39 (dd, J
=3.4,9.1Hz,
1H), 4.62 - 4.53
(m, 1H), 4.43 -
4.31 (m, 1H),
4.14 - 4.09 (m,
4H),3.96 (d, J =
9.8 Hz, 1H),
3.80-3.72 (m,
2H), 3.67 (dd, J
= 3.5, 10.8 Hz,
1H), 3.53 - 3.47
(m, 1H), 3.10
(dd,J=4.3,11.0
Hz, 1H), 2.80 (br
d, J=1.0 Hz,
1H), 2.02 - 1.95
(m, 1H), 1.88 -
1.82 (m, 1H),
1.51 - 1.45 (m,
2H), 1.05 (d, J =
7.0 Hz, 3H),
1.02 (s, 3H),
0.63-0.52 (m,
1H), 0.42 - 0.31
(m, 1H), 0.27 -
0.16 (m, 2H)

2.37,B

128




10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

120

OH

N-((1R,2R,3S,4R,Z) -3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) -7-((2-
methylthiazol-4-yl)methylene)
bicy clo[2.2.1]heptan-2-
yl)-5-(5-(hydroxymethy-
1)-3a,5,6,6a-tetrahydro-4H-
cyclopenta[d]isox azol-3-
yl)-2-methoxynicotina mide

700.2

1H NMR (400
MHz, DMSO-
d6) 5 =10.61 (s,
1H), 10.00 (d, J
=7.1 Hz, 1H),
8.61(d,J=24
Hz, 1H), 8.56 (d,
J =24 Hz, 1H),
8.25(dd, J =
2.6,6.5 Hz, 1H),
7.83(td, J=4.3,
7.5 Hz, 1H),
751 J=938
Hz, 1H), 7.34 (s,
1H), 6.32 (s,
1H), 5.16 (dd, J
=5.1,8.8 Hz,
1H), 4.57 - 4.45
(m 2H), 4.32 -
4.21 (m, 1H),
4.14 (s, 3H),
3.96 - 3.87 (m,
1H), 3.42 - 3.35
(m, 2H), 3.31 -
3.26 (m, 1H),
2.91 (brs, 1H),
2.68 (s, 3H),
2.04-1.73 (m,
5H), 1.72 - 1.47
(m, 4H)

211,B
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EP 4 423 068 B1

(continued)

(s
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.58 (s,
1H), 10.02 (brd,
J=6.7 Hz, 1H),
8.55(brd, J=2.7
Hz, 2H), 8.27 -
8.17 (m, 1H),
7.80 (br dd,
FoC J=5.3, 3.5 Hz,
N-((1R,2R,3S,4R,Z) -3-((4- 1H), 7.48 (br t,
\ . J=9.8 Hz, 1H),
H CF3 fluoro-3-(trifluoromethyl)p he- _
N ) 5.28 (brt, J=6.4
. nyl)carbamoyl) -7-(4,4,4-tri-
{ F . . Hz, 1H), 5.21 -
2R fluorobutyliden e)bicyclo 5.10 (m, 1H)
121 NH™ OMe [2.2.1]he ptan-2-yl)-5-(5-hy- | 685.1 ' T 1252
4.98 (brd, J=4.3
0 | SN droxy-3a,5,6,6a-tetrahy- Hz, 1H), 4.47 -
= dro-4H-cyclopenta[d]isox ; o
azol-3-yl)-2-methoxynicotina 4.36 (m, 1H),
7 e y Y 4.32-4.20 (m,
o 1H), 4.15 - 4.00
OH (m, 4H), 3.62 -
3.43 (m, 1H),
3.20-3.12 (m,

2H), 3.00 (br s,
1H), 2.76 (br s,
1H), 2.45-2.28
(m, 4H), 2.04 -
1.88 (m, 3H),
1.85-1.72 (m,
3H)
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(continued)

LC RT2 (min)
Ex. :\:IESSI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.60 (s,
1H), 10.00 (brd,
J=7.0 Hz, 1H),
8.57 (dd,
J=13.3, 2.0 Hz,
2H), 8.22 (br d,
J=4.0 Hz, 1H),
7.83-7.78 (m,
1H), 7.49 (br t,
J=9.8 Hz, 1H),

\ N-((1R,2R,3S,4R,Z) -7-(cy- 6.34 (brd, J=7.0
clobutylmethyl ene)-3-((4- Hz, 1H),5.32 (br
fluoro-3-(trifluoromethyl)p he- t,J=7.2 Hz, 1H),
nyl)carbamoyl) bicyclo[2.2.1] 5.14 (br dd,

122 hept an-2-yl)-2-meth- 7251 | J=8.9,4.3Hz, | 245
oxy-5-(5-(2,2,2-trifluoro-1-hy- 1H), 4.42 (br t,
droxyethyl)-3a,5,6,6a-tetrahy- J=10.4 Hz, 1H),

dro-4H-cyclopenta[d]isox
azol-3-yl)nicotinamide

4.23 (brt, J=9.0
Hz, 1H), 4.13 (s,
3H), 4.04 - 3.92
(m, 1H), 3.18 (br
dd, J=10.4, 3.7
Hz, 1H), 2.98 (br
s, 1H), 2.78 (br
s, 1H), 2.44 -
2.26 (m, 2H),
1.98 - 1.63 (m,
6H), 1.47 - 1.32
(m, 2H), 1.04 (br
d, J=15.6 Hz,
6H)
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EP 4 423 068 B1

(continued)

MS LC RTa. (min)
Ex. (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.56 (s,
1H), 10.01 (brd,
J=6.7 Hz, 1H),
8.58 (dd,
J=15.6, 2.1 Hz,
2H), 8.29 - 8.19
(m, 1H), 7.84 -
7.75 (m, 1H),
7.49 (t, J=9.8
Hz, 1H), 5.25 -
N-((1R,2R,3S,4R,Z) -7-(cy- 5.07 (m, 2H),
\ H CFs clopentylmeth ylene)-3-((4- 4.43-4.34 (m,
.,,,\(N\Q\F fluoro-3-(trifluoromethyl)p he- 1H), 4.26 (br t,
“\HO OMe nyl)carbamoyl) bicyclo[2.2.1] J=8.5 Hz, 1H),
123 hept an-2-yl)-5-(5-(hydroxy- 671.1 413 (s, 3H), |2.68
o | =N methyl)-3a,5,6,6a-tetrahy- 3.17 (br dd,
Z dro-4H-cyclopenta[d]isox J=10.7, 4.3 Hz,
2 azol-3-yl)-2-methoxynicotina 1H), 3.01 (br d,
N on | mide J=4.0 Hz, 1H),
© 2.73 (br s, 1H),
2.65-2.58 (m,

1H), 2.51 (br s,
3H), 2.01 (brdd,
J=13.6, 5.3 Hz,
1H), 1.97 - 1.88
(m, 1H), 1.87 -
1.70 (m, 5H),
1.69 - 1.52 (m,
6H), 1.39 (br s,
2H), 1.32 - 1.20
(m, 2H)
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EP 4 423 068 B1

(continued)

(s
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.60 (s,
1H), 10.03 (brd,
J=7.0 Hz, 1H),
8.66 - 8.50 (m,
2H), 8.25 (br d,
J=4.3 Hz, 1H),
7.88-7.78 (m,
1H), 7.50 (br t,
FsC J=9.8 Hz, 1H),
N-((1R,2R,38 4R Z) -3-((4- 230 (ort, J=6.7
\ CF, . Hz, 1H),5.15 (br
H fluoro-3-(trifluoromethyl)p he- ’
N . dd, J=8.5, 4.6
'u\( F nyl)carbamoyl) -7-(4,4,4-tri- Hz, 1H), 4.50 (br
“NHC OMe fluorobutyliden e)bicyclo d, J=5’ 2' Hy
124 [2.2.1]he ptan-2-yl)-5-(5-(1- 713.2 X ) L, | 2.51
o N 1H), 4.44 - 4.34
| hydroxyethyl)-3a,5,6,6a-tetra- (m, 1H), 4.26 (br
7 hydro-4H-cyclopenta[d]isox e
azol-3-yl)-2-methoxynicotina tJ=r.8Hz, 1H),
N7 - 4 Y 4.14 (s, 3H),
o OH 3.47 -3.35 (m,
1H), 3.19 (brdd,
J=11.1, 3.8 Hz,

1H), 3.02 (br s,
1H), 2.78 (br s,
1H), 2.45-2.26
(m, 4H), 2.16 -
2.05 (m, 1H),
1.96 - 1.53 (m,
6H), 1.48 - 1.36
(m, 2H), 1.01 (br
d, J=6.1 Hz, 3H)
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EP 4 423 068 B1

(continued)

2 (v
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.55 (s,
1H), 10.05 (brd,
J=6.9 Hz, 1H),
8.86 (s, 1H),
8.64 (d, J=2.2
Hz, 1H), 8.56 (d,
J=2.1 Hz, 1H),
8.29-8.19 (m,
\ CF N-((1R,2R,3S,4R,Z) -7-(cy- 1H),7.86 - 7.76
H 3 (m, 1H), 7.49 (br
N clopentylmeth ylene)-3-((4- -
.,,\< F ﬂ o (b i t,J=9.8 Hz, 1H),
4 uoro-3-(trifluoromethyl)p he .
NHO OMe nyl)carbamoyl) bicyclo[2.2.1] 5.20(d, J=8.8
125 o 657.2 | Hz,1H),4.44 - | 2.74
1) N hept an-2-yl)-2-methox-
[ 4.32 (m, 1H),
= y-5-(3a,5,6,7a-tetrahydro-4H- 4.16 (s, 3H)
v Eztr;r;?r[]?éi-d]|soxazol-3-yl)n|- 3.45-3.41 (m,
o 1H), 3.17 (brdd,
o J=11.1, 3.5 Hz,

2H), 3.02 (br s,
1H), 2.73 (br s,
1H), 2.59 (br d,
J=7.3 Hz, 2H),
1.90 - 1.73 (m,
4H), 1.73 - 1.53
(m, 7H), 1.40 (br
s, 2H), 1.32 -
1.15 (m, 3H)
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EP 4 423 068 B1

(continued)

LC RT2 (min)
Ex :\:IESSI) and chiral
" | Structure Name 1H NMR conditions
No. (M+ when
H) separated
1H NMR (500
MHz, DMSO-
d6) 5 10.56 (s,
1H), 10.01 (brd,
J=6.7 Hz, 1H),
8.55 (brd, J=2.7
Hz, 2H), 8.29 -
8.18 (m, 1H),
7.84-7.73 (m,
\ CF N-((1R,2R,3S,4R,Z) -7-(cy- W)’ 748 (brt,
H 3 J=9.5 Hz, 1H),
N clopentylmeth ylene)-3-((4- 5.24 - 513 (m
/ "\( F fluoro-3-(trifluoromethyl)p he- 2|'_|) 4 3'7 (br s’
126 NH ™~ OMe nyl)carbamoyl) bicyclo[2.2.1] 657.1 1H), 4.26 (td, | 2.72
S hept an-2-yl)-5-(5-hydro-
% N J=9.5,3.5Hz
| P xy-3a,5,6,6a-tetrahydro-4H- 1H) 4’16-4 0’5
cyclopenta[dlisox azol-3- (m :’BH.) 3 90' (s
N\/ yl)-2-methoxynicotina mide 1H), 3.23 - 3.12
© OH

(m, 3H), 3.00 (br
s, 1H), 2.72 (br
s, 1H), 2.08 -
1.88 (m, 3H),
1.85-1.71 (m,
5H), 1.68 - 1.49
(m, 4H), 1.39 (br
s, 2H), 1.30 -
1.19 (m, 2H)
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EP 4 423 068 B1

(continued)

MS LC RTa. (min)
Ex. (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.62 -
10.52 (m, 1H),
10.02 (br d,
J=7.0 Hz, 1H),
8.70 - 8.54 (m,
2H), 8.25 (br d,
J=1.5 Hz, 1H),
7.87-7.76 (m,
\ CFs N-((1R,2R,3S,4R,Z) -3-((4- 1H), 7.61 - 7.45
H fluoro-3-(trifluoromethyl)p he- (m, 1H), 6.25 (br
/ W'\( F nyl)carbamoyl) -7-(2-methyl- d, J=6.7 Hz,
“NHO ome propyliden e)bicyclo[2.2.1]he 1H), 5.27 - 5.07
127 o N ptan-2-yl)-2-meth- 713.1 | (m, 2H),4.44 - | 2.75
| oxy-5-(5-(2,2,2-trifluoro-1-hy- 4.27 (m, 2H),
droxyethyl)-3a,5,6,6a-tetrahy- 4.20 - 4.08 (m,
N z oH dro-4H-cyclopenta[d]isox 3H), 3.98 (br d,
0] azol-3-yl)nicotinamide J=8.5 Hz, 1H),
CF3 3.41 (br s, 1H),
3.21-3.12 (m,

1H), 3.01 (brs,
1H), 2.72 (br s,
1H), 2.11 - 1.93
(m, 3H), 1.86 -
1.69 (m, 4H),
1.52-1.34 (m,
2H), 1.10 - 0.93
(m, 6H)

136




10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

(continued)

LC RT2 (min)
Ex. :\:IESSI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.57 (s,
1H), 10.01 (brd,
J=6.7 Hz, 1H),
8.58 (brd, J=9.5
Hz, 2H), 8.24 (br
d, J=5.5 Hz,
1H), 7.86 - 7.77
(m, 1H), 7.49 (br
t,J=9.6 Hz, 1H),
5.20 (brd, J=8.9
\ CF, N-((1R,2R,3S,4R,Z) -7-(cy- Hz, 1H),5.15 (br
H clopentylmeth ylene)-3-((4- dd, J=8.4,4.7
"”\( \g\p fluoro-3-(trifluoromethyl)p he- Hz, 1H),4.37 (br
“NHO OMe nyl)carbamoyl) bicyclo[2.2.1] d, J=6.7 Hz,
128 5 SN hept an-2-yl)-5-(5-(1-hydro- 685.3 | 1H), 4.28-4.21 | 2.72
| P xyethyl)-3a,5,6,6a-tetrahy- (m, 1H), 4.17 -
dro-4H-cyclopenta[d]isox 4.08 (m, 3H),
N7 azol-3-yl)-2-methoxynicotina 3.91 (s, 1H),
o) OH mide 3.17 (br dd,
J=10.2, 3.8 Hz,

1H), 3.01 (br s,
1H), 2.73 (br s,
1H), 2.64 - 2.57
(m, 1H), 2.16 -
2.07 (m, 1H),
1.89 - 1.53 (m,
12H), 1.46 -
1.35 (m, 2H),
1.33-1.18 (m,
3H), 1.00 (br d,
J=5.8 Hz, 3H)
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EP 4 423 068 B1

(continued)

LC RT2 (min)
Ex. :\:IESSI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6)510.59 (brs,
1H), 10.02 (brs,
1H), 8.66 - 8.52
(m, 2H), 8.21 (br
s, 1H), 7.80 (br
d, J=2.7 Hz,
FC 1H), 7.54 - 7.42
N-((1R,2R,3S,4R,Z) -3-((4- (m, 1H), 5.32 (br
\ H CF, fluoro-3-(trifluoromethyl)p he- d, J=1.8 Hz,
N nyl)carbamoyl) -7-(4,4,4-tri- 1H), 5.22 - 5.12
3 '\g \@F fluoro-3-hydroxybutyliden e) (m, 1H), 4.44 -
NH™ OMe bicyclo[2.2.1]he ptan-2-yl)-2- 4.36 (m, 1H),
129 o SN methoxy-5-(5-(2,2,2-tri- 783.0 4.33-4.24 (m, 2:46
| = fluoro-1-hydroxyethy- 1H), 4.12 (br d,
1)-3a,5,6,6a-tetrahydro-4H- J=3.1 Hz, 3H),
N" o cyclopenta[d]isox azol-3-yl) 4.04 - 3.88 (m,
0 nicotinamide 2H), 3.21 - 3.13
CF, (m, 1H), 2.99 (br

s, 1H), 2.78 (br
s, 1H), 2.48 -
2.36 (m, 2H),

2.36 - 2.24 (m,

1H), 2.10 - 1.90
(m, 4H), 1.85 -
1.71 (m, 4H),
1.41 (br s, 2H)
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(continued)

Ex.
No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

130

“NHC OMe

CF3

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-2-meth-
oxy-5-(5-(2,2,2-trifluoro-1-hy-
droxyethyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)nicotinamide

711.2

1H NMR (500
MHz, DMSO-
d6) 5 10.53 (s,
1H), 10.04 (d,
J=7.0 Hz, 1H),
8.63 - 8.60 (m,
1H), 8.59 - 8.55
(m, 1H), 8.25 -
8.21 (m, 1H),
7.80 (br dd,
J=7.9, 3.6 Hz,
1H), 7.48 (t,
J=9.7 Hz, 1H),
5.18 (dd, J=8.7,
4.9 Hz, 1H),
4.73 - 4.67 (m,
1H), 4.46 - 4.39
(m, 1H), 4.30 (t,
J=8.9 Hz, 1H),
413 (s, 3H),
3.99 - 3.91 (m,
1H), 3.19 - 3.14
(m, 1H), 3.13 -
3.08 (m, 1H),
2.73 (brs, 1H),
2.05-1.88 (m,
3H), 1.86 - 1.75
(m, 4H), 1.54 -
1.45 (m, 1H),
1.44 - 1.34 (m,
2H), 0.80 - 0.69
(m, 2H), 0.39 -
0.30 (m, 2H)

2.53,B
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(continued)

Ex.

No.

Structure

Name

MS
(ESI)
(M+
H)

1H NMR

LC RT2 (min)
and chiral
conditions
when
separated

131

""\(N@F

“NHO OMe
o7 SN
o
N/
5 OH
CFs

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-2-meth-
oxy-5-(5-(2,2,2-trifluoro-1-hy-
droxyethyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)nicotinamide

711.2

1H NMR (400
MHz, DMSO-
d6) 5 10.54 (s,
1H), 10.05 (d,
J=7.0 Hz, 1H),
8.66 - 8.61 (m,
1H), 8.58 (d,
J=2.3 Hz, 1H),
8.24 (dd, J=6.5,
2.5 Hz, 1H),
7.81 (dt, J=8.4,
3.7 Hz, 1H),
7.50 (t, J=9.8
Hz, 1H), 5.19
(dd, J=8.8, 4.9
Hz, 1H),4.71 (d,
J=9.4 Hz, 1H),
4.44 (ddd,
J=10.4,6.6,4.2
Hz, 1H), 4.32 (t,
J=8.6 Hz, 1H),
4.14 (s, 3H),
4.01 - 3.90 (m,
1H), 3.18 (dd,
J=10.8, 4.3 Hz,
1H), 3.14 - 3.09
(m, 1H), 2.74 (br
s, 1H), 2.08 -
1.89 (m, 3H),
1.87-1.75 (m,
4H), 1.56 - 1.46
(m, 1H), 1.42 (br
d, J=8.4 Hz,
2H), 0.80 - 0.69
(m, 2H), 0.40 -
0.30 (m, 2H)

2.57,B
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N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-
yl)-5-((6S,7aR)-6-(hydroxy-
methyl)-5,6,7,7a-tetrahydro-
pyrrolo [1,2-d][1,2,4]oxadiazo
I-3-yl)-2-methoxynicotina
mide

644.3

1H NMR (400
MHz, DMSO-
d6) 5 10.58 -
10.50 (m, 1H),
10.10 - 10.02
(m, 1H), 8.64 -
8.60 (m, 1H),
8.55 - 8.49 (m,

1H), 8.26 - 8.18
(m, 1H), 7.84 -
7.75 (m, 1H),
7.49 (t, J=9.8
Hz, 1H), 5.89 -
5.77 (m, 1H),
4.70 (d, J=9.6
Hz, 1H), 4.47 -
4.39 (m, 1H),
4.15 (d, J=2.2
Hz, 3H), 3.38 -
3.27 (m, 3H),
3.21-3.07 (m,

4H), 2.78 - 2.71
(m, 1H), 2.33 -
2.25 (m, 1H),
2.11-1.93 (m,

1H), 1.85- 1.73
(m, 3H), 1.55 -
1.37 (m, 3H),
0.82 - 0.67 (m,

2H), 0.41-0.27

(m, 2H)

2.37,B
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N-((1R,2R,3S,4R,Z) -7-(cy-
clopentylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-
y)-5-((6S,7aR)-6-(hydroxy-
methyl)-5,6,7,7a-tetrahydro-
pyrrolo [1,2-d][1,2,4]oxadiazo
I-3-yl)-2-methoxynicotina
mide

672.3

1H NMR (500
MHz, DMSO-
d6) 5 10.57 (s,

1H), 10.04 -

9.98 (m, 1H),
8.62 - 8.57 (m,
1H), 8.51 (d,

J=1.5 Hz, 1H),

8.22 (brd, J=2.7
Hz, 1H), 7.81 -
7.76 (m, 1H),

7.48 (brt, J=9.8
Hz, 1H), 5.89 -
5.77 (m, 1H),

5.19 (brd, J=8.9
Hz, 1H), 4.41 -
4.33 (m, 1H),
4.14 (d, J=2.7
Hz, 3H), 3.19 -
3.13 (m, 1H),
3.02-2.97 (m,
1H), 2.95 - 2.88
(m, 1H), 2.74 -
2.70 (m, 1H),
2.62-2.56 (m,
1H), 2.32 - 2.14
(m, 2H), 2.08 -

1.94 (m, 2H),
1.86 - 1.70 (m,

5H), 1.69 - 1.51

(m, 5H), 1.44 -

1.34 (m, 2H),

1.30 - 1.23 (m,
2H)

2.60,B
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5-((6S,7aS)-6-cya-
no-5,6,7,7a-tetrahydropyrrolo
[1,2-d][1,2,4]oxadiazo I-3-
yI)-N-((1R,2R,3S,4R,Z)
-7-(cyclopropylmeth
ylene)-3-((4-fluoro-3-(trifluor-
omethyl)p henyl)carbamoyl)
bicyclo[2.2.1]hept an-2-yl)-2-
methoxynicotina mide

639.2

1H NMR (500
MHz, DMSO-
d6) 5 10.55 (s,
1H), 10.08 -
10.03 (m, 1H),
8.60 - 8.56 (m,
1H), 8.52 - 8.48
(m, 1H), 8.22
(dd, J=6.1, 1.8
Hz, 1H), 7.82 -
7.76 (m, 1H),
7.52-7.45 (m,
1H), 5.91 - 5.87
(m, 1H), 4.70 (d,
J=9.8 Hz, 1H),
4.46 - 4.39 (m,
1H), 4.15 (s,
3H), 3.75 (dd,
J=11.4, 7.2 Hz,
1H), 3.38 - 3.25
(m, 1H), 3.19 -
3.09 (m, 2H),
2.73 (br's, 1H),
2.54 -2.51 (m,
2H), 1.84 - 1.74
(m, 2H), 1.55 -
1.46 (m, 1H),
1.45 - 1.36 (m,
2H), 0.80 - 0.67
(m, 2H), 0.39 -
0.31 (m, 2H)

2.50,B
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\ CFs

N
o @\F

“NHO ome
PN
S
N/
b OH
CFs

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-2-meth-
oxy-5-(5-(2,2,2-trifluoro-1-hy-
droxyethyl)-3a,5,6,6a-tetrahy-
dro-4H-cyclopenta[d]isox
azol-3-yl)nicotinamide

711.2

1H NMR (400
MHz, DMSO-
d6) 5 10.54 (s,
1H), 10.06 -
9.99 (m, 1H),
8.63 - 8.55 (m,
2H), 8.23 (dd,
J=6.5, 2.3 Hz,
1H), 7.83 - 7.77
(m, 1H), 7.48 (t,
J=9.8 Hz, 1H),
5.19 - 5.14 (m,
1H), 4.69 (d,
J=9.4 Hz, 1H),
4.46 - 4.39 (m,
1H), 4.31 (br t,
J=8.8 Hz, 1H),
4.15 - 4.10 (m,
3H), 4.00 - 3.90
(m, 1H), 3.19 -
3.09 (m, 2H),
2.75-2.71 (m,
1H), 2.06 - 1.95
(m, 2H), 1.94 -
1.86 (m, 1H),
1.85- 1.73 (m,
4H), 1.55 - 1.46
(m, 1H), 1.44 -
1.35 (m, 2H),
0.79 - 0.68 (m,
2H), 0.40 - 0.28
(m, 2H)

2.57,B
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N-((1R,2R,3S,4R,Z) -7-(cy-
clopentylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-2-methox-
y-5-(3a,4,6,6a-tetrahydrofuro
[3, 4-d]isoxazol-3-yl)nicotina-
mide

643.2

1H NMR (400
MHz, DMSO-
d6) 5 =10.55 (s,
1H), 10.00 (d, J
= 6.9 Hz, 1H),
8.66 - 8.54 (m,
2H), 8.24 (dd, J
=2.4,6.6 Hz,
1H), 7.86 - 7.71
(m, 1H), 7.49 (t,
J =9.8 Hz, 1H),
5.39(dd,J=3.5,
9.3 Hz, 1H),
5.20(d,J=8.9
Hz, 1H),4.55 (br
t,J=7.4Hz,
1H), 4.43 - 4.29
(m, 1H), 4.17 -
4.06 (m, 4H),
3.96 (d, J =9.1
Hz, 1H), 3.76
(dd, J=6.8,9.6
Hz, 1H), 3.67
(dd,J=3.6,10.8
Hz, 1H), 3.20 -
3.12 (m, 1H),
3.01 (brs, 1H),
2.73 (brs, 1H),
2.63 - 2.56 (m,
1H), 1.88 - 1.72
(m, 4H), 1.70 -
1.53 (m, 4H),
1.39 (br s, 2H),
1.27 (dt,J=4.3,
8.3 Hz, 2H)

2.64, A
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N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth yl-
ene)-3-(((R)-1-(1-methylcy-
clopropy l)ethyl)carbamoyl )
bicyclo[2.2.1]he ptan-2-yl)-2-
methoxy-5-(3a,4,6,6a-tetra-
hydrofuro[3, 4-d]isoxazol-3-yl)
nicotinamide

535.2

1H NMR (400
MHz, DMSO-
d6)5=10.27 (d,
J =6.8 Hz, 1H),
8.72-8.45 (m,
2H),7.95(d,J =
8.5 Hz, 1H),
5.39(dd,J=34,
9.1 Hz, 1H),
465(d,J=9.5
Hz, 1H), 4.62 -
4.52 (m, 1H),
4.33-4.22 (m,
1H), 4.15 - 4.07
(m, 4H), 3.96 (br
d,J=9.3 Hz,
1H), 3.77 (dd, J
=6.8, 9.5 Hz,
1H), 3.70 - 3.64
(m, 1H), 3.54 -
3.43 (m, 1H),
3.09 - 3.05 (m,
1H), 3.04 - 3.01
(m, 1H), 2.96
(dd,J=4.4,11.1
Hz, 1H), 2.55 (br
s, 2H), 1.93 -
1.70 (m, 2H),
1.53-1.44 (m,
1H), 1.42 - 1.32
(m, 2H), 1.06 -
1.01 (m, 4H),
0.99 (s, 2H),
0.78 - 0.67 (m,
2H), 0.61 - 0.51
(m, 1H), 0.39 -
0.30 (m, 3H),
0.25-0.13 (m,
2H)

221, A
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0 OH

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth ylene)-3-((4-
fluoro-3-(trifluoromethyl)p he-
nyl)carbamoyl) bicyclo[2.2.1]
hept an-2-yl)-5-(5-hydro-
xy-3a,5,6,6a-tetrahydro-4H-
cyclopenta[d]isox azol-3-
yl)-2-methoxynicotina mide

629.2

1H NMR (400
MHz, DMSO-
d6) & =10.54 (s,
1H), 10.04 (d, J
= 6.8 Hz, 1H),
8.57 (s, 2H),
8.23(dd,J=2.3,
7.0 Hz, 1H),
7.84-7.75 (m,
1H), 7.50 (t, J =
9.6 Hz, 1H),
5.22-5.13 (m,
1H), 4.87 (d, J =
4.3 Hz, 1H),
471(d,J=95
Hz, 1H), 4.49 -
4.41 (m, 1H),
4.32-4.25 (m,
1H), 4.14 (s,
4H), 3.20 - 3.15
(m, 1H), 3.13 -
3.09 (m, 1H),
2.75 (brd, J =
4.3 Hz, 1H),
2.02-1.88 (m,
3H), 1.85 - 1.76
(m, 3H), 1.56 -
1.47 (m, 1H),
1.44 - 1.35 (m,
2H), 0.82 - 0.65
(m, 2H), 0.40 -
0.31 (m, 2H)

237, A
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(s
MS Ia_r?dRc-:rhig:m)
E);' Structure Name EI\EIIT) 1H NMR conditions
) H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 10.59 (s,
1H), 10.02 (d,
J=6.9 Hz, 1H),
8.60 (d, J=2.3
Hz, 1H), 8.56 (d,
J=2.4 Hz, 1H),
8.28 - 8.18 (m,
1H), 7.86 - 7.75
(m, 1H), 7.49 (t,
FsC J=9.7 Hz, 1H),
N-((1R 2R 3S,4R,Z) -3-((4- 3'2281(;’;;61'2
\ H CF, fluoro-3-(trifluoromethyl)p he- (dd, J=8’6 '5 0
N nyl)carbamoyl) -7-(4,4,4-tri- AN
,\< F . ) Hz, 1H), 4.59 -
% 0 fluorobutyliden e)bicyclo 4.48 (m, 1H)
139 NH™ OMe [2.2.1]he ptan-2-yl)-5-(5-(hy- | 699.2 ' P 12,45
4.44 - 435 (m,
0 SN droxymethyl)-3a,5,6,6a-tetra-
| . 1H), 4.26 (br t,
= hydro-4H-cyclopenta[d]isox _
o J=9.0 Hz, 1H),
azol-3-yl)-2-methoxynicotina
N mide 4.13 (s, 3H),
5 OH 3.18 (br dd,
J=10.6, 4.5 Hz,

1H), 3.01 (br s,
1H), 2.77 (br s,
1H), 2.44 - 2.24
(m, 4H), 2.00 (br
dd, J=13.5, 6.0
Hz, 1H), 1.95 -
1.72 (m, 4H),
1.72-1.62 (m,
1H), 1.62 - 1.52
(m, 1H), 1.40 (br
d, J=6.0 Hz, 2H)
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140

“NH® OMe

: OH

N-((1R,2R,3S,4R,Z) -7-(cy-
clopropylmeth yl-
ene)-3-(((R)-1-(3,3-difluoro-1-
methylcyclobutyl) ethyl)car-
bamoyl) bicyclo[2.2.1]hept
an-2-yl)-5-(5-(hydroxymethy-
1)-3a,5,6,6a-tetrahydro-4H-
cyclopenta[d]isox azol-3-
yl)-2-methoxynicotina mide

613.3

1H NMR (500
MHz, DMSO-
d6) 5 9.93 (br d,
J=6.4 Hz, 1H),
8.33 (d, J=2.1
Hz, 1H), 8.27 (d,
J=2.1 Hz, 1H),
7.86 (brd, J=9.2
Hz, 1H),4.91 (br
dd, J=8.4,5.3
Hz, 1H),4.40 (br
d, J=9.5 Hz,
1H), 4.11 - 3.97
(m, 2H), 3.85 (s,
3H), 3.79 (quin,
J=7.2 Hz, 1H),
3.20 - 3.04 (m,
1H), 2.82 (br s,
1H),2.74 (brdd,
J=10.5, 4.1 Hz,
1H), 2.46 - 2.33
(m, 1H), 2.24 -
2.07 (m, 1H),
2.03-1.81 (m,
2H),1.76 (brdd,
J=13.6, 6.0 Hz,
1H), 1.71 - 1.59
(m, 1H), 1.58 -
1.38 (m, 4H),
1.37-1.27 (m,
1H), 1.26 - 1.17
(m, 1H), 1.17 -
1.02 (m, 2H),
0.89 (s, 3H),
0.70 (brd,J=7.0
Hz, 3H), 0.53 -
0.41 (m, 2H),
0.07 (brd, J=3.1
Hz, 2H)

2.26
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(continued)

MS LC RT2 (min)
Ex. (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
H) when
separated
1H NMR (500
MHz, DMSO-
d6) 5 9.91 (br d,
J=6.7 Hz, 1H),
8.33 (d, J=24
Hz, 1H), 8.27 (d,
J=2.1 Hz, 1H),
7.90 (brd, J=8.5
Hz, 1H),4.91 (br
dd, J=8.5,5.5
Hz, 1H),4.40 (d,
J=9.5 Hz, 1H),
4.09 - 3.97 (m,
V. [Mmmsenrer |
'-:,\(N ° ne)-3-(((R)-1-(1-(trifluorome- (n;’ 1H))’ 2' 76(- '
“NHO OMe thyl)c yclopropyl)ethyl) carba- 2’69 (r,n -1H)
141 moyl)bicycl 0[2.2.1]heptan-2- | 617.5 ) ’ © 1229
o N 1.76 (br dd,
| P yI)-5-(5-(hydroxymethy- J=13.3. 5.3 Hz
1)-3a,5,6,6a-tetrahydro-4H- ’ '
. 1H), 1.70 - 1.60
N7 cyclopenta[d]lsgx e.lzol-3.- (m, 2H), 1.59 -
5 OH yl)-2-methoxynicotina mide 1.38 (m, 4H),
1.37 - 1.28 (m,
1H), 1.27 - 1.17
(m, 1H), 1.16 -
1.03 (m, 2H),

0.87 (brd, J=7.0
Hz, 3H),0.74 (br
d, J=11.0 Hz,
1H), 0.67 - 0.57
(m, 2H), 0.56 -
0.40 (m, 3H),
0.07 (brd, J=3.7
Hz, 2H)
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(continued)

2 (v
MS LC RT .(mln)
Ex (ESI) and chiral
No. Structure Name (M+ 1H NMR conditions
) H) when
separated
(400 MHz,
DMSO-d6) 6 =
10.43 (brs, 1H),
8.12-8.09 (m,
1H), 8.03 (d, J =
7.0 Hz, 1H),
7.87 -7.83 (m,
2H), 7.70 (s,
N-[(1R,2R,3S,4R,7Z )-7-(cy- 1H), 7.46 (1 J =
\ : 9.8Hz, 1H),5.26
clopentylmeth ylidene)-3-{[4- _
. (dd, J=6.1,8.9
fluoro-3-(trifluoromethyl)p he-
, Hz, 1H),5.02 (d,
nyl]carbamoyl } bicyclo[2.2.1] _
hept an-2-yl]-5-[5-hydro- J =89 Hz, 1H),

142 pran-c-y Y 764.3 | 4.59-4.55(m, |2.65,B
xy-5-(trifluoromethy- 1H), 4.40 - 4.34
1)-3aH,4H,5H,6H,6a H-cyclo- . ’

(m, 1H), 3.17 (br
penta[d][1,2 Joxazol-3-yl]-2,2-
. . d, J = 3.3 Hz,
dimethyl-2,3-dihydro-1-ben-
i 2H), 2.97 (t, J
zofuran-7-carboxamide =3.4 Hz. 1H
Isomer 1 =3.4 Hz, 1H),
2.58 (br s, 2H),
2.31-2.22 (m,
5H), 2.00 - 1.94
(m, 2H), 1.81 -
1.70 (m, 6H),
1.63 - 1.49 (m,
19H), 1.26 -
1.22 (m, 3H)
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143

Isomer 2

(1R,2S,3R,4R,7Z) -7-(cyclo-
pentylmeth ylidene)-N-[4-
fluoro-3-(trifluoromethyl)p he-
nyl]-3-{5-[5-hydroxy-5-(tri-
fluoromethy-
1)-3aH,4H,5H,6H,6a H-cyclo-
penta[d][1,2 Joxazol-3-yl]-2-
methoxybenzami do}bicyclo
[2.2.1] heptane-2-carboxa-
mide

724.2

(400 MHz,
DMSO-d6) § =
10.53 (s, 1H),
10.31 (s, 1H),
9.89 (d, J=7.1
Hz, 1H), 8.30 -
8.17 (m, 1H),
7.91-7.71 (m,
1H), 7.53 - 7.39
(m, 1H), 7.33 -
7.15 (m, 1H),
6.02 - 5.86 (m,
1H), 5.36 - 5.23

(m, 1H), 5.20 (d,

J = 8.9 Hz, 1H),
4.43 - 4.37 (m,

1H), 4.04 (s,

1H), 3.51 - 3.36
(m, 9H), 2.56 -
2.53 (m, 2H),
241 (brd,J =

4.9 Hz, 1H),

2.34-2.24 (m,

2H), 1.82 - 1.72
(m, 1H), 1.68 -
1.52 (m, 2H),
1.25 (brd, J =

8.4 Hz, 1H)

2.67,B
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144

N-[(1R,2R,3S,4R,7Z )-7-(cy-
clopropylmeth ylidene)-3-{[4-
fluoro-3-(trifluoromethyl)p he-
nyl]carbamoyl} bicyclo[2.2.1]
hept an-2-yl]-5-[5-(hydroxy-
methyl)-3aH,4H,5H,6H,6a H-
cyclopenta[d][1,2 Joxazol-3-
yl]-2,2-dimethyl-2,3-dihy-
dro-1-benzofuran-7-carboxa-
mide

682.3

1H NMR (400
MHz, DMSO-
d6) 5 ppm 10.33
-10.62 (m, 1 H)
9.48-9.69 (m, 1
H) 8.31 - 8.47
(m, 1 H)7.81-
7.98 (m, 1 H)
7.59-7.74(m,2
H) 7.39-7.54
(m, 1 H)5.01 -
5.21 (m, 1 H)
4.65-4.77 (m, 1
H) 4.38 - 4.52
(m, 2 H)4.01 -
4.24 (m, 1 H)
2.98-3.21(m, 4
H) 2.61 - 2.83
(m,2H)2.10 -
2.27 (m, 1 H)
1.70-2.02(m, 5
H) 1.58 - 1.68
(m, 4 H) 1.31 -
1.56 (m, 11 H)
0.66-0.84 (m, 2
H) 0.20-0.43
(m, 2 H)

3.93,C
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5-{3aH,4H,6H,6aH-furo[3,4-
d][1,2]oxazol-3-
yl}-N-[(1R,2R,3S,4R,7Z)-7-(c-
yclopropylmeth ylidene)-3-{[4-
fluoro-3-(trifluoromethyl)p he-
nyl]lcarbamoyl} bicyclo[2.2.1]
hept an-2-yl]-2,2-di-
methyl-2,3-dihydro-1-benzo-
furan-7-carboxamide

654.6

1H NMR (400
MHz, DMSO-
d6) 5 ppm 10.24
-10.78 (m, 1 H)
9.52-9.71 (m, 1
H) 8.30 - 8.45
(m, 1 H)7.83-
7.96 (m, 1 H)
7.60-7.74(m,2
H) 7.39 - 7.51
(m, 1 H) 5.32
(dd, J=9.54,
3.51 Hz, 1 H)
4.69 (d, J=9.54
Hz, 1 H)4.42 -
4.54 (m, 2 H)
4.06-4.13(m, 1
H) 3.85 - 3.94
(m, 1H)3.71 -
3.81(m, 1H)
3.58-3.68(m, 1
H) 3.45 - 3.52
(m, 1 H)3.12 -
3.20 (m, 3 H)
3.02-3.11(m, 2
H) 2.64 -2.75
(m,2H)2.32 -
2.37 (m, 1 H)
2.12-2.20(m, 1
H) 1.74 - 1.95
(m, 3 H) 1.59 -
1.68 (m, 3 H)
1.33-1.58 (m,
11H)0.66-0.82
(m, 2 H) 0.26 -
0.37 (m, 2 H)

3.66, C
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—

N-[(1R,2R,3S,4R,7Z )-7-(cy-
clopropylmeth yli-
dene)-3-[(2,2-dimethylpropyl)
¢ arbamoyl]bicyclo [2.2.1]
heptan-2-yl]-5-[5-(hydroxy-
methyl)-3aH,4H,5H,6H,6a H-
cyclopenta[d][1,2 Joxazol-3-
yll-2,2-dimethyl-2,3-dihy-
dro-1-benzofuran-7-carboxa-
mide

590.3

(400 MHz,
DMSO-d6) § =
9.70(d,J=75
Hz, 1H), 7.90 -
7.81 (m, 2H),
7.67 (s, 1H),
5.09(dd,J=5.1,
8.9 Hz, 1H),
462(d,J=9.8
Hz,1H), 4.47 (t,
J = 5.3 Hz, 1H),
4.38-4.29 (m,
1H), 4.16 (t, J =
9.0 Hz, 1H),
3.41-3.33 (m,
2H),3.10 (brd, J
= 4.0 Hz, 2H),
3.05-2.93 (m,
3H),2.77 (dd, J
=6.1,13.1 Hz,
1H), 2.04 - 1.85
(m, 3H), 1.83 -
1.74 (m, 2H),
1.65 (br dd, J =
9.3,12.0 Hz,
1H), 1.57 (d, J =
10.5 Hz, 7H),
1.50 - 1.42(m,
1H), 1.40 - 1.27
(m, 2H), 0.86 -
0.77 (m, 10H),
0.71(brt,J=8.9
Hz, 2H), 0.32 (br
d, J=3.0Hz
2H)

2.32,A
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5-{3aH,4H,6H,7H,7 aH-pyra-
no[3,4-d][1,2]oxazol-3-
yl}-N-[(1R,2R,3S,4R,7Z)-7-(c-
yclopropylmeth ylidene)-3-{[4-
fluoro-3-(trifluoromethyl)p he-
nyl]Jcarbamoyl } bicyclo[2.2.1]
hept an-2-yl]-2,2-di-
methyl-2,3-dihydro-1-benzo-
furan-7-carboxamide

668.3

(400 MHz,
DMSO-d6) § =
10.46 (s, 1H),
9.60(d,J=75
Hz, 1H), 8.39

(dd, J = 2.5, 6.6

Hz, 1H), 7.93 (d,

J=1.9 Hz, 1H),

7.70(d, J =
1.8Hz, 1H),7.63

(td, J = 3.9, 8.0

Hz, 1H), 7.46 (t,

J=9.8Hz, 1H),

469 (d, J=9.6
Hz, 1H), 4.61
(td, J = 3.5, 7.2
Hz, 1H), 4.54 -
4.41 (m, 1H),

3.98(dd, J=6.7,
11.6 Hz, 1H),
3.81-3.63 (m,

2H),3.47 (dt, J =
3.3, 11,5 Hz,

1H), 3.21 - 3.10
(m, 4H), 3.09 -
3.02 (m, 1H),
2.75-2.69 (m,
1H), 2.10 -2.00
(m, 1H), 1.97 -
1.85 (m, 2H),
1.84 - 1.75 (m,
1H), 1.62 (s,

3H), 1.53 - 1.29
(m, 5H), 0.82 -
0.64 (m, 2H),

0.35(dd,J=2.2,

4.6 Hz, 2H)

2.65 A

(a) All LC retention times are based on Method C unless otherwise specified. (b) 1-3 protons were not accounted for
in these samples due to overlap with solvent residue and/or artifacts of water suppression.
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It will be evident to one skilled in the art that the present disclosure is not limited to the foregoing illustrative

examples. Itis therefore desired that the examples be considered in all respects as illustrative and not restrictive, reference
being made to the appended claims, rather than to the foregoing examples.

Claims

1. A compound of Formula (I):

RIR?
R5
R5
O
o NH
(R®0.4
(R%0.2

)

or a pharmaceutically acceptable salt thereof, wherein:

L is -O- or -NH-;

Ring A is 5- to 15-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, N, and NR6;
R'is C,_3 alkyl substituted with 1 aryl or C5_4 cycloalkyl substituent;

R2is H; or R" and R2 are taken together to be =CR®R7, wherein "=" is a double bond;

or R" and R2 together with the carbon atom to which they are both attached form a dioxolanyl substituted with 0-1
aryl substituent;

R3is C_g alkyl substituted with 0-5 R4, -(CRIRY), -C5_4,-carbocyclyl substituted with 0-5 R4, or -(CRIRY), -3-to 12-
membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, N, NR42a, and substituted with 0-5
R4;

R4is halo, CN, -OH, SF5, S(=0),R¢, C4_4 alkyl substituted with 0-5 halo, -OH, or-OC,_4 alkyl substituents, -OC_4
alkyl substituted with 0-5 halo substituents, -(CRIR9), -C_4 carbocyclyl substituted with 0-5 Re, or -(CRdRd), 4- to
9-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=0),, N, and NR4a;

R4ais H, C4_4 alkyl, or -S(=0),CF3;

RS is H, halo, -OH, C,.4 alkyl substituted with 0-5 halo substituents, or -OC,_, alkyl substituted with 0-5 halo
substituents;

R8isH, halo, CN, C_; alkyl substituted with 0-3 R%3, C,_; alkenyl substituted with 0-3 R62, C,_, alkynyl substituted
with 0-3 R®a, -C(=O)OR6b, -CONRBbREb, -(CH,),-C5_4o carbocyclyl substituted with 0-5 R4, or 3- to 12-
membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=0),, N, or NR'4a, and substituted
with 0-5 R14;

R62 is halo, -OH, -OC,_4 alkyl, C4_4 alkyl, aryl, or C5 g cycloalkyl substituted with 0-4 halo substituents;

R6b is H, C4_4 alkyl substituted with 0-1 aryl, or C5_4 cycloalkyl substituted with 0-4 halo substituents;

R7is Hor C4_4 alkyl;

R8is =0, C4_4 alkyl, or -OC,_g alkyl substituted with 0-5 halo, -OH, -OC,_, alkyl, C5_4 cycloalkyl, aryl, or 3- to 6-
membered heterocyclyl substituents;

R is halo, CN, -C(=O)ORP, -C(=O)NR'’R'7, C, g alkyl substituted with 0-4 R0 and 0-2 R, C, g alkenyl
substituted with 0-2 R10 and 0-2 R, C,_g alkynyl substituted with 0-2 R0 and 0-2 R, -(A),_.4-C4_¢ carbocyclyl
substituted with 0-3 R10and 0-2 R, -(A),_4-Cg_g Spirocycloalkyl substituted with 0-2 R10and 0-2 R, or-(A)y_4-3-
to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, N, and NR'a, and sub-
stituted with 0-3 R10 and 0-2 R";

Ais -O-, -S-, -CH,0-, or -OCH,-;

R10is halo, CN, C_4 alkyl, =O, -OH, or -OC,_4 alkyl;

Ris C4_4 alkyl substituted with 0-5 R12and 0-2 R13, -OR®P, -NR2R2, -NRaC(=0)RP, - NRaC(=0)ORP, -NRaC(=0)
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NR2R?2, -NRa5(=0),Re, -C(=0)Rb, -C(=0)ORP, -C(=O)NRaRa, -C(=O)NRaS(=0)R¢, -OC(=0)Rb, -S(=0)pR¢,
-S(=0),NR®R®, C5 g carbocyclyl substituted with 0-5 R®, aryl substituted with 0-5 R®, 3- to 12-membered
heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O),, N and NR'5, and substituted with 0-5 Re;
RMajis H, C,_4 alkyl substituted with 0-4 R11b, -C(=O)R®, -C(=0)ORP, -C(=0)NR?R3, C4 4 cycloalkyl substituted
with 0-5 R, aryl substituted with 0-5 R¢€, 4- to 6-membered heterocyclyl comprising 1-4 heteroatoms selected
from O, S(=0),,, N and NR'?, and substituted with 0-5 R¢;

R0 js halo, -OH, -C(=0)OH, -C(=0)OC,_4 alkyl, or aryl;

R12is halo, -C(=0)ORP, -C(=O)NRaR?, -C(=O)NRaOR®, C,_, alkyl substituted with 0-3 halo or -OH substituents,
or C4_ g cycloalkyl;

R13 is -ORP, -NRaRa, -NRaC(=0)RP, -NRaC(=0)ORP, -NRaC(=0)NRaR?, -NRaS(=0),R¢, -NRaS(=0),NR?R?,
-OC(=0O)NRaRg, -OC(=0)NRaORP, -S(=0)pNR?R?, - §(=0),R?, -(CH,),-C3_1q carbocyclyl substituted with 0-3
Re, or-(CH,),-3-to 12-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, and N, and
substituted with 0-3 R€;

R4 is halo, CN, C44 alkyl substituted with 0-3 halo substituents, -OC,_4 alkyl substituted with 0-3 halo
substituents, -(CH,),-NR2@R®, -(CH,),-aryl substituted with 0-3 R®, -O-aryl substituted with 0-3 R®, or -(CH,),-
3- to 12-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O),, and N, and substituted
with 0-3 Re;R14a s H, -C(=0)C,_4 alkyl, C_3 alkyl substituted with 0-3 -Si(C_5 alkyl)3, or aryl substituted with 0-2
halo substituents;

R15is H, C4_4 alkyl, or aryl;

R16isH,-C(=O)Rb, -C(=0)ORP, -C(=0)NRaR?, -S(=0),,R¢, C4_4 alkyl substituted with 0-4 R162, or aryl substituted
with 0-4 R16a:

R16a js halo, C4_4 alkyl, ORP, -C(=O)OR®, or -8(=0),R%;

R17is Hor C4_4 alkyl substituted with 0-3 R10and 0-2 R'; or R'7 and R'7 together with the nitrogen atom to which
they are both attached form a 3- to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O,
$(=0),, N, and NR™a, and substituted with 0-3 R10 and 0-2 R";

ReisH, C,_galkyl substituted with 0-5 R®, C,_g alkenyl substituted with 0-5 R®, C,_g alkynyl substituted with 0-5 R,
-(CH,),-C5_4 carbocyclyl substituted with 0-5 Re, or -(CH,),-3- to 12-membered heterocyclyl comprising 1-5
heteroatoms selected from O, S(=O)p, and N, and substituted with 0-5 R®; or R& and R together with the nitrogen
atom to which they are both attached form a 3- to 12-membered heterocyclyl comprising 1-5 heteroatoms
selected from O, S(=O)p, and N, and substituted with 0-5 Ré;

RbisH, C,.galkyl substituted with 0-5 R®, C,_g alkenyl substituted with 0-5 R®, C,_¢ alkynyl substituted with 0-5 R®,
-(CH,),-C5_4q carbocyclyl substituted with 0-5 R, or -(CH,),,- 3- to 12-membered heterocyclyl comprising 1-5
heteroatoms selected from O, S(=O)p, and N, and substituted with 0-5 R¢;

Reis C4_g alkyl substituted with 0-5 R®, C,_g alkenyl substituted with 0-5 R®, C,_g alkynyl substituted with 0-5 R®,
Cj_gcarbocyclyl, or 3-to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O, S(=O)p, and N;
Rd is H,C4_4 alkyl, or C5 g cycloalkyl;

Re is halo, CN, NO,, =0, C, g alkyl substituted with 0-5 R9, C,_g alkenyl substituted with 0-5 R9, C,_g alkynyl
substituted with 0-5 R9, -(CH,),-C3_4, carbocyclyl substituted with 0-5 R9, -(CH,),,- 3- to 12-membered hetero-
cyclyl comprising 1-5 heteroatoms selected from O, S(=O),, and N, and substituted with 0-5 R9, -(CH,),,ORf, -
C(=0)ORf, -C(=0)NRRf, -NRfC(=0)Rf, —S(=O)pr, —S(=O)pNRfRf, - NRfS(=O)pr, -NRfC(=0)ORf, -OC(=0)
NRfRY, or -(CH,),NRR;

Rfis H, C4_4 alkyl, C5_4 cycloalkyl, aryl, or heterocyclyl; or Rf and Rf together with the nitrogen atom to which they
are both attached form a heterocyclyl;

R9is halo, CN, -OH, C,_g alkyl, C5_g cycloalkyl, or aryl;

nis zero, 1, 2, or 3; and

pis zero, 1, or 2.

2. The compound of claim 1, having Formula (ll):
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R® R
\ H (R*)04
O

O

o NH

(R%)o.

(R%0.2

(1)

or a pharmaceutically acceptable salt thereof, wherein:

Ring A is 5- to 12-membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O),, N, and NR'6;
R4is halo, C,.4 alkyl substituted with 0-4 halo substituents, -OC,_4 alkyl substituted with 0-4 halo substituents, or
-S(=O)pC1_4 alkyl substituted with 0-4 halo substituents;

R6 is halo, C4_ alkyl substituted with 0-3 R®3, C, 4 cycloalkyl substituted with 0-3 R4, C54 cycloalkenyl
substituted with 0-3 R4, Cg_4 aryl substituted with 0-3 R4, or 4- to 6-membered heterocyclyl comprising 1-3
heteroatoms selected from O, S(=0),, N, and NR'42 and substituted with 0-3 R4;

R62 is halo, -OH, C,.¢ cycloalkyl, or aryl;

R7is H or C4_3 alkyl;

R8is =0 or -OC,_4 alkyl substituted with 0-5 halo, -OH, -OC,_4 alkyl, or aryl substituents;

R9 is halo, CN, -C(=0)ORP, -C(=O)NR'’R'7, C,_; alkyl substituted with 0-3 R10 and 0-2 R, C,_; alkenyl
substituted with 0-2 R10and 0-2 R, C,_; alkynyl substituted with 0-2 R10 and 0-2 R, phenyl substituted with 0-3
R10and 0-2 R, or 3- to 12-membered heterocyclyl comprising 1-5 heteroatoms selected from O, $(=0),, and
substituted with 0-3 R10 and 0-2 R";

R10is halo, CN, C4_4 alkyl, -OH, or -OC,_4 alkyl;

RM is C4_3 alkyl substituted with 0-1 R'2 and 0-1 R13, -ORP, -NR@R®, -C(=O)Rb, -C(=0)ORP, -C(=O)NRaRa,
-C(=O)NRaS(=0),Re, -OC(=0O)Rb, -S(=0)yR¢, -S(=0),NRaR?, C3 ¢ cycloalkyl substituted with 0-5 R®, 4- to 6-
membered heterocyclyl comprising 1-4 heteroatoms selected from O, S(=O)p, N and NR'5, and substituted with
0-5 Re;

R12is halo, -C(=O)OR®, -C(=O)NHR?, or C,_, alkyl substituted with 0-3 halo or OH substituents;

R13 is -ORP, -NRaR2, -NRaC(=0)RP, -NRaC(=0)ORP, -NRa5(=0),R¢, -NRa5(=0) NR?R?, -OC(=O)NR?R?,
-OC(=0O)NRa0ORbP, -S(=0),NR2R?, or -§(=0),R¢;

R4 is halo, CN, C,_, alkyl substituted with 0-3 halo substituents, -OC,_, alkyl substituted with 0-3 halo
substituents;

R1a s H, C(=0)C,_4 alkyl, or C_5 alkyl substituted with 0-3 aryl substituted with 0-2 halo substituents;

R16is H, C,_; alkyl substituted with 0-4 R'62, or aryl substituted with 0-4 R163;

R16a js halo, C4_5 alkyl, ORP, C(=O)OR®, or -S(=0),R%;

R17is H or C4_3 alkyl substituted with 0-3 R10and 0-2 R'"; or R'7 and R'7 together with the nitrogen atom to which
they are both attached form a 3- to 10-membered heterocyclyl comprising 1-5 heteroatoms selected from O,
S(=0),, N, and NR12, and substituted with 0-3 R0 and 0-2 R™";

ReisH, C,_s alkyl substituted with 0-5 R®, C,_s alkenyl substituted with 0-5 R®, C,_g alkynyl substituted with 0-5 R,
-(CH,),-C5_4 carbocyclyl substituted with 0-5 R, or -(CH,),-3- to 10-membered heterocyclyl comprising 1-5
heteroatoms selected from O, S(=O)p, and N, and substituted with 0-5 Re; or R2 and R together with the nitrogen
atom to which they are both attached form a 3- to 10-membered heterocyclyl comprising 1-5 heteroatoms
selected from O, S(=O)p, and N, and substituted with 0-5 Ré;

RPis H, C4_5alkyl substituted with 0-5 Re, C,_s alkenyl substituted with 0-5 Re, C,,_s alkynyl substituted with 0-5 Re,
-(CH,),-C5.4q carbocyclyl substituted with 0-5 R, or -(CH,),-3- to 10-membered heterocyclyl comprising 1-5
heteroatoms selected from O, S(=O)p, and N, and substituted with 0-5 R¢€;

Reis C,_5 alkyl substituted with 0-5 R®, C,_5 alkenyl substituted with 0-5 R®, C,_g alkynyl substituted with 0-5 R®,
C,_g carbocyclyl, or 3-to 10-membered heterocyclylcomprising 1-5 heteroatoms selected from O, S(=O)p, and N;
Reis halo, CN, =0, C,_g alkyl substituted with 0-5 R9, C,_g alkenyl substituted with 0-5 R9, C,_g alkynyl substituted
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with 0-5 R9, -(CH,),-C5_g carbocyclyl substituted with 0 5 R9, -(CH,),-4- to 6-membered heterocyclyl comprising
1-4 heteroatoms selected from O, S(=0)p, and N, and substituted with 0-5 R9, -(CH,),,ORf, - C(=0)ORY, -C(=0)
NR'Rf, -NRfC(=O)R, -S(=O)pr, -NRC(=0)ORf, - OC(=O)NRRY, or -(CH,),NRRf;

Rfis H, C4_5 alkyl, C4 4 cycloalkyl, or aryl; or Rf and Rf together with the nitrogen atom to which they are both
attached form a heterocyclyl;

R9is halo, CN, -OH, C,_4 alkyl, C5 g cycloalkyl, or aryl;

nis zero, 1, 2, or 3; and

pis zero, 1, or 2.

3. The compound of claim 2, having Formula (lll):

R7
6
%K f
R4
0
0 NH

(R®)o.2

(R%02
(I1D)

or a pharmaceutically acceptable salt thereof, wherein:

PIN
(R%0.»

(R%.2

(R%)o-1 N N ﬂi(
(R) O
N ij/ i )
R9)01
8) 9 8
(R%0.1 (R%)o R 01 R)o1
R8
jwj EW\( /N
J\

, or (RB)

R4 is halo or C_3 alkyl substituted with 0-4 halo;

R8is halo, C4_4 alkyl substituted with 0-3 R8a, C g cycloalkyl, phenyl substituted with 0-3 R4, naphthyl, or 5- to 6-
membered heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R62 is halo, -OH, or C5 4 cycloalkyl;

R7is H;

R8 is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;
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RO is halo, CN, -C(=0)ORP, -C(=0)NR'’R"7, C,_5 alkyl substituted with 0-3 R'0 and 0-2 R, C,_, alkynyl
substituted with 0-2 R0 and 0-2 R, phenyl substituted with 0-3 R0 and 0-2 R, or 3- to 9-membered
heterocyclyl comprising 1-5 heteroatoms selected from O, S(=0),, and substituted with 0-3 R0 and 0-2 R™";
R10is halo, CN, C,_4 alkyl, or -OH;

R is -ORP, -C(=0)ORP, -C(=O)NRaR?, C,_5 alkyl substituted with 0-1 R'2 and 0-1 R'3, or C4_4 cycloalkyl
substituted with 0-5 R¢;

R12 s halo, -C(=O)OR®, or C,_5 alkyl substituted with 0-3 halo or OH substituents;

R13 is -ORP, -NRaRa, -NRaC(=0)RP, -NRaC(=0)OR®, -NRa§(=0),R¢, -OC(=O)NR@Rg, - OC(=0O)NRaOR®, or
-S(=0),R%

R16is H or C,_5 alkyl;

R17is Hor C,_, alkyl substituted with 0-3 R'0and 0-2 R, or R'7 and R'7 together with the nitrogen atom to which
they are both attached form a 3- to 10-membered heterocycle comprising 1-5 heteroatoms selected from O,
S(=0),, N, and NR12, and substituted with 0-3 R0 and 0-2 R™";

Re is H, C_¢ alkyl substituted with 0-5 R®, -(CH,),-phenyl substituted with 0-5 R®, or -(CH,),-heterocyclyl
substituted with 0-5 R¢; or R2 and R@ together with the nitrogen atom to which they are both attached form a
heterocyclyl substituted with 0-5 R®;

RP is H, C4 alkyl substituted with 0-5 Re, -(CH,),_1-C5_¢ cycloalkyl substituted with 0-5 Re, -(CH,),_4-phenyl
substituted with 0-5 R, or -(CH,),-heterocyclyl substituted with 0-5 R¢;

Re is halo, CN, =0, C(=0)OH, Cy_g alkyl, (CH,),ORf or -S(=0),R;

Rfis H or C,_5 alkyl; and

nis zero, 1, 2, or 3.

4. The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein:

R4 is halo or C4_4 alkyl substituted with 0-4 F;

R8s C4_ alkyl substituted with 0-3 R%2, C 4 cycloalkyl, phenyl, or 5- to 6-membered heteroaryl comprising 1-3
heteroatoms selected from O, S, and N;

R62 is halo;

R7 is H;

R8 is -OC,_3 alkyl substituted with 0-4 halo or OH substituents;

RYis

R10 is halo;

R is -C(=O)ORP or C,_, alkyl substituted with 0-1 R'2 and 0-1 R13;

R12is halo, -C(=O)OR®, or C,_, alkyl substituted with 0-3 halo or OH substituents;

R13is -ORP, -NRaR?, -OC(=O)NRaR3, or -S(=0),R¢;

Re is H, C,_5 alkyl substituted with 0-4 R®, -(CH,),-phenyl substituted with 0-4 R®, or -(CH,),-heterocyclyl
substituted with 0-4 R€; or R2 and R@ together with the nitrogen atom to which they are both attached form a
heterocyclyl substituted with 0-4 R®;

Rb is H, C,_5 alkyl substituted with 0-4 Re, -(CH,),-phenyl substituted with 0-4 Re, or -(CH,),-heterocyclyl
substituted with 0-4 R¢;

Re¢ is C4_5 alkyl substituted with 0-4 R¢®;

Re is halo, CN, =0, C,_g alkyl; and

nis zero, 1, or 2.

5. The compound of claim 4, or a pharmaceutically acceptable salt thereof, wherein:

R4is F or CFy;
R6 is CF3, cyclopropyl, phenyl, or
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R8 is -OC,_4alkyl substituted with 0-2 OH substituents;
R9is

R10 s F;
R is -C(=O)ORP or

R12 s halo, -C(=O)OR®, or CF;

R13is -OH or -OC(=O)NR2R¢;

Rais H, C4_4 alkyl, C5_¢ cycloalkyl, or phenyl; and
RPis H or C4_5 alkyl.

6. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:

o
(R®o0.2
(R%)0.2
is
- T 7{8 "
0-1 JJJJ: _,ff
N
0 /%N /E\/N /\ N
9 =/ o=\  (R%o N, 8 9
R4~ N R N " R® (R0 S o © R”

R4 is halo or C_4 alkyl substituted with 0-4 halo;

R8 is C,_4 alkyl substituted with 0-3 R%3, C, 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered
heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R62 js halo;

R7is H;

R8is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;

R9is halo, CN, C_4 alkyl substituted with 0-3 R0, or phenyl substituted with 0-3 R0 and 0-2 R,
R10is halo, CN, or C4_4 alkyl;

R is -C(=O)ORb;

R16is H, C4_4 alkyl substituted with 0-4 R'62, or phenyl substituted with 0-4 R162;

R84 is halo, -ORP, -C(=0)OR® or -S(=0),R";

RPis H or C4_4 alkyl; and
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8.

The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:

The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:

R¢is C4_5 alkyl.

EP 4 423 068 B1

N

(R%0.2

(R®).2

R4 is halo or C,_4 alkyl substituted with 0-4 halo substituents;

R6 is C4_4 alkyl substituted with 0-3 R%2, C,  cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered
heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R7is H;

R8 is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;
R is halo, CN, or C_4 alkyl substituted with 0-3 R10;
R10 is halo;

R16is H, C,_4 alkyl substituted with 0-4 R62, or aryl substituted with 0-4 R163; and

R16a js halo, C4_4 alkyl, or C(=O)OR®.

(R¥).1

(Rg)o-1

’ (R%)g.1

=

(R0

(R%q.

R4 is halo or C,_4 alkyl substituted with 0-4 halo substituents;

R6 is C4_4 alkyl substituted with 0-3 R%2, C, 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered
heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R7is H;
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R8 is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;

R? is halo or CN;

R16is H, C44 alkyl, -S(=0),R¢, or Cy_4 alkyl substituted with 0-4 R'62; and
R16a is halo, C4_4 alkyl, -OH, OC, 5 alkyl, or -8(=0),C1.3 alkyl.

9. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:

o
(R®o.2

(R%)o-2

R4 is halo or C_4 alkyl substituted with 0-4 halo substituents;

R is C,_4 alkyl substituted with 0-3 R%3, C5 4 cycloalkyl, phenyl substituted with 0-3 R4, or 5- to 6-membered
heterocyclyl comprising 1-3 heteroatoms selected from O, S, and N;

R7is H;

R8 is -OC,_4 alkyl substituted with 0-5 halo or OH substituents;

R9 is halo or CN;

R16is H or C,_4 alkyl substituted with 0-4 R'62; and

R16a js halo.

10. The compound of claim 3, having Formula (1V):

(R®)o-1

Iv)

or a pharmaceutically acceptable salt thereof, wherein:
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(R®)0.1 (R%).1
(R%).1 72\ 74 \
— =N
R® is R® or R
R4is F or CF3;
R8 is C4_¢ cycloalkyl;
R7 is H;

R8 is -OC,_5 alkyl;
R? is -C(=0)ORb, -C(=0)NR17R7, C, 5 alkyl substituted with 0-1 R!",

N=
OI (R™)o-1
10-1
(R,
or
N=—
! (R™)o.4
O /7
@]
(R"%,

R10is halo, CN, C_4 alkyl, or -OH;

RMis-OR®, -C(=0)ORP, -C(=0)NR2R?, C,_3 alkyl substituted with 0-1 R3, or C5 ¢ cycloalkyl substituted with 0-5
Re;

R13is -OH;

R17is H or C4_, alkyl substituted with 0-3 R10and 0-2 R'"; or R'7 and R'7 together with the nitrogen atom to which
they are both attached form

5‘5\5\\,\] (R"%0.1 JJ{N (R").1
() 0-1 N 0-1

0-1
e) or 0-1 :

Reis H or C,_5 alkyl;
Rbis H, C4_3 alkyl substituted with 0-5 Re, or -(CH,),_4-C_g cycloalkyl substituted with 0-5 R¢; and
Re is halo, CN, =O, C(=O)OH, C, ¢ alkyl, CH,OH, or -S§(=0),C,_3 alkyl.

11. The compound of claim 1, having Formula (V):
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R7
RG

\

V)
or a pharmaceutically acceptable salt thereof, wherein:

R3 is C4.4 alkyl substituted with 0-3 R4, -(CHRY),-C5_g-carbocyclyl substituted with 0-3 R4;

R4 is halo CN, or C,.4 alkyl substituted with 0-5 halo substituents;

R6 is halo, C,_4 alkyl substituted with 0-3 R6a, C, 4 cycloalkyl, or 5- to 6-membered heterocyclyl comprising 1-3
heteroatoms selected from O, S, and N, and substituted with 0-5 R4;

R62 is halo;

R7 is H;

R8is -OC,_5 alkyl;

- N== N=
N / e / T AR e TN R
! N=, @) (@]
o i \S 10-1 A
o (R A8 X 0 R0z
R%is (R )o-1 o Rz (R")o-1 ’(R10)0-2 (R™)o-1 Rz 0-2 ;

o8
’% ~

S (Rm)o 2
e e 0 S

£ 1
11 10 11 11 5~ (R o
(R0 (RMo-r (R0 (R Jo-1_or

R10is halo, CN, C4_4 alkyl, or -OH;

R is C4_3 alkyl substituted with 0-3 R12 and 0-2 R13, CN, or OR®;
R12is halo;

R13is -ORP or C4_4 carbocyclyl;

R4 is halo, CN, or C,_, alkyl substituted with 0-3 halo;

RbPis H or C,_3 alkyl substituted with 0-5 R®;

Rdis H or C4_4 alkyl;

Re is halo or OH; and

nis zero or 1.

12. The compound of claim 1, having Formula (VI):
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R7

\

R6

o)

H

NH 0y~ (R®)q4

R9

(VI)

or a pharmaceutically acceptable salt thereof, wherein:

R3 is C4.4 alkyl substituted with 0-3 R4, -(CHRY),-C5_g-carbocyclyl substituted with 0-3 R4;

R4 is halo CN, or C,.4 alkyl substituted with 0-5 halo substituents;
R6 is halo, C,_4 alkyl substituted with 0-3 R6a, C, 4 cycloalkyl, or 5- to 6-membered heterocyclyl comprising 1-3
heteroatoms selected from O, S, and N, and substituted with 0-5 R4;

R62 is halo or -OH;
R7 is H;
R8is -OC,_5 alkyl;

[}
6]
/\,\

. G0, (R 10 11 10 11
R%is R o1 , RMo2 (RMo1 (RM)oz (R o1

o

s N
\<_\ (R™)0.1 \; 7

N

(R")o-1 , (R10)01 (R11)01

R10is halo, CN, C4_4 alkyl, or -OH;

N7/’> (R"%¢.

S
L0

R 1)01 , or

R is C4_3 alkyl substituted with 0-3 R12 and 0-2 R13, CN, or OR®;

R12is halo;
R13is -ORP or C4_4 carbocyclyl;

R4 is halo, CN, or C4_4 alkyl substituted with 0-3 halo substituents;

RbPis H or C,_3 alkyl substituted with 0-5 R®;
Rdis H or C4_4 alkyl;

Re is halo or OH; and

nis zero or 1.

13. The compound of claim 1, having Formula (VII):
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RS R’

\ H

5 N \R3
NH ©

o)
10 (R®)04

(R%02
15 (VID)

or a pharmaceutically acceptable salt thereof, wherein:

N, (R%)o2
20 ﬂ,ﬁf o~ X
(R%)q-1 = 0
R¥%.4 /¥ %’ A—(R%o-4
N M
25
(R9)0-2 18 R® or (R8)0—1 ;
R3 is -(CHRd),-C5_4o-carbocyclyl substituted with 0-5 R?;
R4 is halo, CN, C .4 alkyl substituted with 0-5 halo or -OH, -OC,_, alkyl substituted with 0-5 halo substituents, or
30 -S(=0),R¢;
R6 is C;_4 alkyl substituted with 0-3 R®2 or C, 4 cycloalkyl substituted with 0-5 R14;
R62 is halo;
R7 is H;
R8is C4.5 alkyl or -OC,_5 alkyl;
35 R9is -C(=O)NR'R17, C5 4 carbocyclyl substituted with 0-3 R0 and 0-2 R, or 5- to 12-membered heterocyclyl

comprising 1-5 heteroatoms selected from O, $(=0),, N, and NR'a, and substituted with 0-3 R0 and 0-2 R";
R10is halo, CN, C,_4 alkyl, =O, -OH, or -OC,_4 alkyl;
R is C4_4 alkyl substituted with 0-5 R12 and 0-2 R'3, -S(=0)yR¢, C4.6 cycloalkyl substituted with 0-5 Re;
RMais H, C,_4 alkyl substituted with 0-4 R11b, -C(=O)RP, -C(=0)ORP, -C(=O)NR2R?, C 4 cycloalkyl substituted
40 with 0-5 Re®, aryl substituted with 0-5 R¢€, 4- to 6-membered heterocyclyl comprising 1-4 heteroatoms selected
from O, S(=O)p, N and NR'5, and substituted with 0-5 R¢;
R1b is halo, -OH, -C(=0)OH, -C(=0)OC_4 alkyl, or aryl;
R12is halo, -C(=O)OR®, C,_4 alkyl substituted with 0-3 halo or -OH, or C5 4 cycloalkyl;
R13 is -ORP, -NRaRa, -OC(=O)NRaRa,;
45 R4 is halo;
R17is Hor C4_4 alkyl substituted with 0-3 R0 and 0-2 R'; or R17 and R'7 together with the nitrogen atom to which
they are both attached form a 3- to 9-membered heterocyclyl comprising 1-5 heteroatoms selected from O,
S(=0),, N, and NR'1a and substituted with 0-3 R10 and 0-2 R";
Rais H, C,_g alkyl substituted with 0-5 R®, C5_4, carbocyclyl substituted with 0-5 R®; or R and R2 together with the
nitrogen atom to which they are both attached form a heterocyclyl substituted with 0-5 R¢;
RbPis H or C4_4 alkyl substituted with 0-5 R®;
Reis Cq_4 alkyl;
Rdis H or C4_5 alkyl;
Re is halo, CN, NO,, =0, C,_g alkyl substituted with 0-5 R9, C, ¢ cycloalkyl, or -S(=O)pr;
% Rfis H, C4_g alkyl,
RYis halo, CN, -OH, or C,_¢ alkyl;
nis zero or 1; and
pis zero, 1, or 2.

50

182



10

15

20

25

30

35

40

45

50

55

14.

15.

16.

17.

18.

EP 4 423 068 B1
The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein:

R3 is -CHR9-C5 4 cycloalkyl substituted with 0-2 R* or phenyl substituted with 0-2 R?;

R4is F, CH3, or CF3;

R8 is C,_4 alkyl substituted with 0-3 halo or C_g cycloalkyl substituted with 0-3 halo substituents;
R7is H;

R8 is -OCHs;

R? is -C(=0)NR17R7,

f:{/\\(R"’)o.q
VLLL \ ./N N=
10 N / (RM)o.4
R E\I::L(RH)CM g\\) o] Yot
oY o/
R , (R"%)o2 , (R™)o.q , (R"%o.2
or
N=
O/ (RM)g-1
/‘7’0-1
_N\ 11a
(R"%.2
R10 s halo;

R is Cy_4 alkyl substituted with 0-3 R'2 and 0-2 R"3, -§(=0),R¢, or C4 ¢ cycloalkyl substituted with 0-3 R®;
RMa s H or C4_4 alkyl substituted with 0-3 R11b;

R1b js -OH;

R12is C,4 alkyl substituted with 0-3 halo substituents;

R13is -OC(=0O)NR2R?;

R4 is halo;

R17is Hor C4_4 alkyl substituted with 0-2 R10and 0-2 R'"; or R'7 and R'7 together with the nitrogen atom to which
they are both attached form a 3- to 9-membered heterocyclyl comprising 1-4 heteroatoms selected from O,
S(=0),, N, and NR™"2, and substituted with 0-2 R0 and 0-2 R™";

Rais H, C,_4 alkyl substituted with 0-4 R®, C5_4 carbocyclyl substituted with 0- R®; or R@ and R@ together with the
nitrogen atom to which they are both attached form a heterocyclyl substituted with 0-4 R¢;

Rdis H or C4_5 alkyl;

Reis C4_5 alkyl;

Rdis H or C4_5 alkyl;

Re is Cy_4 alkyl, C4 ¢ cycloalkyl, or -S(=0),Rf;

Rfis Cy_4 alkyl;

nis zero or 1; and

p is zero, 1, or 2.

A pharmaceutical composition comprising a compound of any of claims 1 to 14, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

A compound of any of claims 1 to 14, or a pharmaceutical composition of claim 15, for use in therapy.
Acompound of any of claims 1 to 14, or apharmaceutical composition of claim 15, for use in treating a disease selected
from the group consisting of angina pectoris, unstable angina, myocardial infarction, heart failure, acute coronary

disease, acute heart failure, chronic heart failure, and cardiac iatrogenic damage, .

The compound or composition for use of claim 17, wherein the disease is heart failure.
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19. A compound of any of claims 1 to 14, or a pharmaceutical composition of claim 15, for use in treating fibrosis.

Patentanspriiche

1.

Verbindung der Formel (I):

R1_R?
RS
55 l~R3
R
o NH ©
(R®o.4
(R%.2
M

oder ein pharmazeutisch annehmbares Salz davon, worin:

L -O- oder -NH- ist;

Ring A 5- bis 15-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahlt aus O, S(=O)p, N, und NR16,
ist;

R C,_3-Alkyl, substituiert mit 1 Aryl- oder C5 g-Cycloalkylsubstituenten, ist;

R2 H ist; oder R und R2 zusammengenommen =CR6R7 sind, wobei "=" eine Doppelbindung ist;

oder R und R2 zusammen mit dem Kohlenstoffatom, an das sie beide gebunden sind, ein mit 0-1 Arylsubsti-
tuenten substituiertes Dioxolanyl bilden;

R3 C,_g-Alkyl, substituiert mit 0-5 R4, -(CR4Rd),-C5_4o-Carbocyclyl, substituiert mit 0-5 R*, oder -(CRIRY),-3- bis
12-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahltaus O, S(=O)p, N, NR4a und substituiert mit
0-5 R4, ist;

R4 Halogen, CN, -OH, SFs, S(=O)pRC, C.4-Alkyl, substituiert mit 0-5 Halogen, -OH oder -OC,_4-Alkylsubstituen-
ten, -OC,_4-Alkyl, substituiert mit 0-5 Halogensubstituenten, - (CRIRY), -C4_4o,-Carbocyclyl, substituiert mit 0-5
Re, oder -(CRIRY), 4- bis 9-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahit aus O, S(=O)p, N,
und NR42, ist;

R4a H, C,_4-Alkyl oder -S(=0),CFj ist;

R5H, Halogen, -OH, C4_4-Alkyl, substituiert mit 0-5 Halogensubstituenten, oder -OC_4-Alkyl, substituiert mit 0-5
Halogensubstituenten, ist;

R6 H, Halogen, CN, C,_;-Alkyl, substituiert mit 0-3 R6a, C,_,-Alkenyl, substituiert mit 0-3 R62, C,_,-Alkinyl,
substituiert mit 0-3 R3, -C(=0)OR®P, -CONREPRED, -(CH,),-C4_4o-Carbocyclyl, substituiert mit 0-5 R4, oder 3-
bis 12-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahlt aus O, S(=O)p, N oder NR 142, und
substituiert mit 0-5 R4, ist;

R62 Halogen, -OH, -OC_4-Alkyl, C4_4-Alkyl, Aryl oder C5_ s-Cycloalkyl, substituiert mit 0-4 Halogensubstituenten,
ist;

R6b H, C-4-Alkyl, substituiert mit 0-1 Aryl, oder C5_g-Cycloalkyl, substituiert mit 0-4 Halogensubstituenten, ist;
R7 H oder C,_4-Alkyl ist;

R8=0, C,_4-Alkyl oder-OC,_s-Alkyl, substituiert mit 0-5 Halogen, -OH, -OC,_4-Alkyl, C4 5-Cycloalkyl, Aryl oder 3-
bis 6-gliedrigen Heterocyclylsubstituenten, ist;

R9 Halogen, CN, -C(=0)OR®, -C(=O)NR'7R'7, C,_g-Alkyl, substituiert mit 0-4 R0 und 0-2 R, C,_g-Alkenyl,
substituiert mit 0-2 R10 und 0-2 R, C,_g-Alkinyl, substituiert mit 0-2 R10 und 0-2 R, -(A)y_4-C5_g-Carbocyclyl,
substituiert mit 0-3 R0 und 0-2 R, -(A)y_4-Cg.g-Spirocycloalkyl, substituiert mit 0-2 R0 und 0-2 R, oder
-(A)o.1-3- bis 12-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahlt aus O, S(=O)p, N und NR11a,
und substituiert mit 0-3 R0 und 0-2 R, ist;

A -O-, -S-, -CH,0- oder -OCH,- ist;
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R10 Halogen, CN, C4_4-Alkyl, =O, -OH oder -OC,_4-Alkyl ist;

R C,_4-Alkyl, substituiert mit 0-5 R'2 und 0-2 R13, -ORP, -NR2R2, -NRaC(=0)RP, - NRaC(=0)ORP, -NR2C(=0)
NRaRa, -NRaS(=0),R¢, -C(=0)Rb, -C(=0)ORP, -C(=O)NR?Ra, -C(=O)NRaS(=0),R¢, -OC(=0)Rb, -S(=0),R¢,
-S(=O)pNRaRa, C,_g-Carbocyclyl, substituiert mit 0-5 R®, Aryl, substituiert mit 0-5 R®, 3- bis 12-gliedriges
Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahlt aus O, S(=O)p, N und NR15, und substituiert mit 0-5
Re, ist;

RMaH, C,_4-Alkyl, substituiert mit 0-4 R110, -C(=O)RP, -C(=0)ORP, -C(=0)NR2R2, C; c-Cycloalkyl, substituiert
mit 0-5 Re, Aryl, substituiert mit 0-5 R®, 4- bis 6-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahlt
aus O, S(=O)p, N und NR15, und substituiert mit 0-5 R®, ist;

R Halogen, -OH, -C(=0)OH, -C(=0)OC,_4-Alkyl oder Aryl ist;

R12 Halogen, -C(=0)ORP, -C(=0)NRaR3, -C(=0)NRaORP, C,_4-Alkyl, substituiert mit 0-3 Halogen oder -OH-
Substituenten, oder C; g-Cycloalkyl ist;

R13 -ORP, - NRaR?, -NRaC(=0)RP, -NRaC(=0)ORP, -NRaC(=0)NRaR?, -NRa§(=0) R¢, - NRa§(=0) NR2R?,
-OC(=0)NR@R2, -OC(=0)NRaORb, -S(=O)pNRaRa, -S(=O)pR°, -(CH,),-C5.1¢-Carbocyclyl, substituiert mit 0-3
Re, oder -(CH,),-3- bis 12-gliedriges Heterocyclyl umfassend 1-4 Heteroatome ausgewahltaus O, S(=0), und N
und substituiert mit 0-3 R€ ist;

R4 Halogen, CN, C4_4-Alkyl, substituiert mit 0-3 Halogensubstituenten, -OC4_4-Alkyl, substituiert mit 0-3 Halo-
gensubstituenten, -(CH,),-NR&R?, -(CH,),-Aryl, substituiert mit 0-3 R®, -O-Aryl, substituiert mit 0-3 R®, oder
-(CH,),-3- bis 12-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahit aus O, S(=O)ID und N, und
substituiert mit 0-3 R®, ist;

R14a H, -C(=0)C_4-Alkyl, C4_3-Alkyl, substituiert mit 0-3 -Si(C,_3-Alkyl); oder Aryl, substituiert mit 0-2 Halo-
gensubstituenten, ist;

R15 H, C,_4-Alkyl, oder Aryl ist;

R16 H, -C(=O)RP, -C(=0)OR®, -C(=0)NRaR?, -S(=0)yR¢, C1_4-Alkyl, substituiert mit 0-4 R16a oder Aryl, sub-
stituiert mit 0-4 R162 ist;

R16a Halogen, C_4-Alkyl, ORP, -C(=0)ORP oder -S(=0),R¢, ist;

R17Hoder C,_4-Alkyl, substituiert mit 0-3 R10und 0-2 R"" ist oder R'7 und R'7 zusammen mit dem Stickstoffatom,
an das sie beide gebunden sind, ein 3- bis 12-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahit
aus O, S(=0),, N, und NR'a, und substituiert mit 0-3 R19 und 0-2 R, bilden;

Ra H, C,_g-Alkyl, substituiert mit 0-5 R®, C,_g-Alkenyl, substituiert mit 0-5 R®, C,_g-Alkinyl, substituiert mit 0-5 R®,
-(CH,),-C5.4g-Carbocyclyl, substituiert mit 0-5 R®, oder -(CH,),,-3-bis 12-gliedriges Heterocyclyl, umfassend 1-5
Heteroatome, ausgewahltaus O, S(=O)p und N, und substituiert mit 0-5 R¢, ist oder R2 und Ra@ zusammen mitdem
Stickstoffatom, an das sie beide gebunden sind, ein 3- bis 12-gliedriges Heterocyclyl, umfassend 1-5 Hetero-
atome, ausgewahlt aus O, S(=O)p und N, und substituiert mit 0-5 R€, bilden;

RPH, C1.6-Alkyl, substituiert mit 0-5 R®, C,_g-Alkenyl, substituiert mit 0-5 R®, C,_g-Alkinyl, substituiert mit 0-5 R®,
-(CH,),-C5_4g-Carbocyclyl, substituiert mit 0-5 R®, oder-(CH,),,- 3-bis 12-gliedriges Heterocyclyl, umfassend 1-5
Heteroatome, ausgewahlt aus O, S(=O)p und N, und substituiert mit 0-5 R, ist;

R¢ C.g-Alkyl, substituiert mit 0-5 R®, C,_g-Alkenyl, substituiert mit 0-5 R®, C,_g-Alkinyl, substituiert mit 0-5 R®,
C,_g-Carbocyclyl oder 3- bis 12-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahit aus O, S(=0)
p, und N, ist;

Rd H, C,.4-Alkyl oder C5 ¢-Cycloalkyl ist;

Re Halogen, CN, NO,, =0, C,_-Alkyl, substituiert mit 0-5 R9, C,_g Alkenyl, substituiert mit 0-5 R9, C,_g-Alkinyl,
substituiert mit 0-5 R9, -(CH,),-C5_4o-Carbocyclyl, substituiert mit 0-5 R9, -(CH,),- 3- bis 12-gliedriges Hetero-
cyclyl, umfassend 1-5 Heteroatome, ausgewahlt aus O, S(=O)p und N, und substituiert mit 0-5 R9, -(CH,),ORf,
-C(=0)ORf, -C(=0)NRRf, -NRC(=0)Rf, -S(=O)pr, -S(=O)pNRfRf, -NRfS(=O)pr, -NRfC(=0)ORf, -OC(=0)
NRfRf, oder -(CH,),NRRY, ist;

RfH, C,_g-Alkyl, C4_s-Cycloalkyl, Aryl oder Heterocyclyl ist oder Rf und Rf zusammen mit dem Stickstoffatom, an
das sie beide gebunden sind, ein Heterocyclyl bilden;

R9 Halogen, CN, -OH, C,_g-Alkyl, C5 5-Cycloalkyl oder Aryl ist;

n null, 1, 2 oder 3 ist und

p null, 1 oder 2 ist.

2. Verbindung nach Anspruch 1 mit der Formel (ll):
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R7
R6
\ H (R%)o4
N
NH ©
o)
(R®)o2
(R%)0.2

(1)

oder ein pharmazeutisch annehmbares Salz davon, worin:

Ring A 5- bis 12-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahlt aus O, S(=O)p, N und NR16,
ist;

R4 Halogen, C_4-Alkyl, substituiert mit 0-4 Halogensubstituenten, -OC,_4-Alkyl, substituiert mit 0-4 Halogen-
substituenten, oder -S(=O)pC1_4-AIkyI, substituiert mit 0-4 Halogensubstituenten, ist;

R6 Halogen, C4_;-Alkyl, substituiert mit 0-3 R8a, C, -Cycloalkyl, substituiert mit 0-3 R4, C5 5-Cycloalkenyl,
substituiert mit 0-3 R4, Cy_4o-Aryl, substituiert mit 0-3 R4, oder 4- bis 6-gliedriges Heterocyclyl, umfassend 1-3
Heteroatome, ausgewahlt aus O, S(=0),, N und NR'4a und substituiert mit 0-3 R4 ist;

R62 Halogen, -OH, C5_4-Cycloalkyl oder Aryl ist;

R7 H oder C,_3-Alkyl ist;

R8 =0 oder -OC,_4-Alkyl, substituiert mit 0-5 Halogen, -OH, -OC,_4-Alkyl oder Arylsubstituenten, ist;

R9 Halogen, CN, -C(=0)OR®, -C(=O)NR'7R7, C,_,-Alkyl, substituiert mit 0-3 R0 und 0-2 R, C,_,-Alkenyl,
substituiert mit 0-2 R10 und 0-2 R, C,_; Alkinyl, substituiert mit 0-2 R0 und 0-2 R, Phenyl, substituiert mit 0-3
R10und 0-2 R™, oder 3- bis 12-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahlt aus O, S(=0)y,
und substituiert mit 0-3 R0 und 0-2 R, ist;

R10 Halogen, CN, C,_4-Alkyl, -OH oder -OC,_4-Alkyl ist;

R C4_5-Alkyl, substituiert mit 0-1 R12und 0-1 R3, -OR®, -NR2aR2, -C(=0)RP, -C(=0)OR?, -C(=0)NRaR3, -C(=0)
NRa§(=0),Re, -OC(=0)Rb, -S(=0)yR¢ -S(=0),NR?2R?, C; ¢-Cycloalkyl, substituiert mit 0-5 R®, 4- bis 6-gliedriges
Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahlt aus O, S(=O)p, N und NR15, und substituiert mit 0-5 R,
ist;

R12Halogen, -C(=0)ORP, -C(=0)NHR®? oder C,_4-Alkyl, substituiert mit 0-3 Halogen oder OH-Substituenten, ist;
R13 --ORb, -NRaRa, -NRaC(=0)RP, -NRaC(=0)ORP, -NRa5(=0),R¢?, -NRa§(=0),NRaR?, - OC(=O)NR?Ra,
-OC(=0)NR20Rb, -S(=0),NR@R®@ oder -S(=0) R ist;

R4 Halogen, CN, C4_4-Alkyl, substituiert mit 0-3 Halogensubstituenten, -OC4_4-Alkyl, substituiert mit 0-3 Halo-
gensubstituenten, ist;

R14a H, C(=0)C,_4-Alkyl oder C,_s-Alkyl, substituiert mit 0-3 Aryl, substituiert mit 0-2 Halogensubstituenten, ist;
R16 H, C,_3-Alkyl, substituiert mit 0-4 R162, oder Aryl, substituiert mit 0-4 R'6a, ist;

R16a Halogen, C_3-Alkyl, ORP, C(=O)OR? oder -S(=0),R¢ ist;

R17Hoder C_5-Alkyl, substituiert mit 0-3 R'0und 0-2 R"" ist oder R'7 und R17 zusammen mit dem Stickstoffatom,
an das sie beide gebunden sind, ein 3- bis 10-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahit
aus O, §(=0),, N, und NR"3, und substituiert mit 0-3 R10 und 0-2 R™, bilden;

R@ H, C,_s-Alkyl, substituiert mit 0-5 R, C,_s-Alkenyl, substituiert mit 0-5 R®, C,_s-Alkinyl, substituiert mit 0-5 Re,
-(CH,),-C5_4g-Carbocyclyl, substituiert mit 0-5 R®, oder -(CH,),,-3-bis 10-gliedriges Heterocyclyl, umfassend 1-5
Heteroatome, ausgewahltaus O, S(=O)p und N, und substituiert mit 0-5 R¢€ ist oder Ra und R2 zusammen mitdem
Stickstoffatom, an das sie beide gebunden sind, ein 3- bis 10-gliedriges Heterocyclyl, umfassend 1-5 Hetero-
atome, ausgewahlt aus O, S(=O)p und N, und substituiert mit 0-5 R€, bilden;

RPH, C,_5-Alkyl, substituiert mit 0-5 R®, C,_s-Alkenyl, substituiert mit 0-5 R®, C,_s-Alkinyl, substituiert mit 0-5 R®,
-(CH,),-C5.4g-Carbocyclyl, substituiert mit 0-5 R®, oder -(CH,),-3-bis 10-gliedriges Heterocyclyl, umfassend 1-5
Heteroatome, ausgewahlt aus O, S(=O)p und N, und substituiert mit 0-5 Re, ist;

R¢ C,_5-Alkyl, substituiert mit 0-5 R®, C,_3-Alkenyl, substituiert mit 0-5 R®, C,_s-Alkinyl, substituiert mit 0-5 Re,
C,_6-Carbocyclyl oder 3- bis 10-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahltaus O, S(=0)p
und N, ist;
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Re Halogen, CN, =0, C,_-Alkyl, substituiert mit 0-5 R9, C,_g-Alkenyl, substituiert mit 0-5 R9, C,_g-Alkinyl,
substituiert mit 0-5 R9, -(CH,),-C5_g-Carbocyclyl, substituiert mit 0 5 R9, -(CH,),,-4- bis 6-gliedriges Heterocyclyl,
umfassend 1-4 Heteroatome, ausgewéhlt aus O, S(=O)p und N, und substituiert mit 0-5 R9, -(CH,),,ORf, -C(=0)
ORf, -C(=0)NRRf, - NRC(=O)Rf, -S(=O)pr, -NRC(=0)ORf, -OC(=O)NRRf, oder -(CH,),NRRf, ist;

RfH, C,_5-Alkyl, C4_-Cycloalkyl oder Aryl ist oder Rf und Rf zusammen mit dem Stickstoffatom, an das sie beide
gebunden sind, ein Heterocyclyl bilden;

R9 Halogen, CN, -OH, C,_g-Alkyl, C5 5-Cycloalkyl oder Aryl ist;

nnull, 1, 2 oder 3 ist und

p null, 1 oder 2 ist.

3. Verbindung nach Anspruch 2 mit der Formel (lll):

R7
RG
\] H R4
o
0 NH

(R®)o.2

(R%.2
(11l

oder ein pharmazeutisch annehmbares Salz davon, worin:

P
(R®)p.2
(R%0.2
| e R¥on )N:.j/ ij/(R f \ R8
=N /N
(R%o.1 . § 8
(R%.1 (R®)o.1 R )01 (R o |
8 8
Y %
X A
Z -N \r
9 8
R N , R N oder (R%o4

R4 Halogen oder C,.3-Alkyl, substituiert mit 0-4 Halogen, ist;

R6Halogen, C4_4-Alkyl, substituiert mit 0-3 R82, C4 5-Cycloalkyl, Phenyl, substituiert mit 0-3 R14, Naphthyl oder 5-
bis 6-gliedriges Heterocyclyl, umfassend 1-3 Heteroatome, ausgewahlt aus O, S und N, ist;

R6a Halogen, -OH oder C,6-Cycloalkyl ist;

R7 H ist;

R8 -OC,_4-Alkyl, substituiert mit 0-5 Halogen oder OH-Substituenten, ist;

R Halogen, CN, -C(=0)ORP, -C(=O)NR'7R'7, C,_s-Alkyl, substituiert mit 0-3 R0 und 0-2 R, C,_,-Alkinyl,
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substituiert mit 0-2 R10 und 0-2 R, Phenyl, substituiert mit 0-3 R10 und 0-2 R oder 3- bis 9-gliedriges
Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahlt aus O, S(=0O), und substituiert mit 0-3 R0 und 0-2 R™",
ist;

R10 Halogen, CN, C4_4-Alkyl, oder -OH ist;

R -ORP, -C(=0)ORP, -C(=0)NR?R2, C,_5 -Alkyl, substituiert mit 0-1 R'2 und 0-1 R13, oder C; 4-Cycloalkyl,
substituiert mit 0-5 R® ist;

R12 Halogen, -C(=0)ORP oder C,_s-Alkyl, substituiert mit 0-3 Halogen oder OH-Substituenten, ist;

R13 -ORP, -NR2R?, -NRaC(=0)RP, -NRaC(=0)ORb, -NRa§(=0),R¢, -OC(=O)NR?@R?, - OC(=0O)NRaORP oder
-S(=0),Re ist;

R16 H oder C,_3-Alkyl ist;

R17H oder C_,-Alkyl, substituiert mit 0-3 R0 und 0-2 R ist oder R'7 und R'7 zusammen mit dem Stickstoffatom,
an das sie beide gebunden sind, ein 3- bis 10-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahit
aus O, §(=0),, N und NR'a, und substituiert mit 0-3 R10 und 0-2 R, bilden;

R@ H, C,_g -Alkyl, substituiert mit 0-5 Re, -(CH,),-Phenyl, substituiert mit 0-5 R®, oder - (CH,),-Heterocyclyl,
substituiert mit 0-5 Re ist oder R2 und R zusammen mit dem Stickstoffatom, an das sie beide gebunden sind, ein
Heterocyclyl, substituiert mit 0-5 R¢®, bilden;

RP H, C4_g-Alkyl, substituiert mit 0-5 Re, -(CH,)y_4-C4_¢ -Cycloalkyl, substituiert mit 0-5 Re, -(CH,),_1-Phenyl,
substituiert mit 0-5 R®, oder -(CH,),-Heterocyclyl, substituiert mit 0-5 R®, ist;

Re Halogen, CN, =0, C(=0)OH, C_g-Alkyl, (CH,),ORf oder -S(=0),Rf ist;

RfH oder C,_s-Alkyl ist und

nnull, 1, 2, oder 3 ist.

4. Verbindung nach Anspruch 3 oder ein pharmazeutisch annehmbares Salz davon, worin:

R4 Halogen oder C4_4-Alkyl, substituiert mit 0-4 F, ist;

R6 C,_3-Alkyl, substituiert mit 0-3 R6a, C5 5-Cycloalkyl, Phenyl oder 5- bis 6-gliedriges Heteroaryl, umfassend 1-3
Heteroatome, ausgewahlt aus O, S und N, ist;

R®a Halogen ist;

R7 H ist;

R8 -OC,_5-Alkyl, substituiert mit 0-4 Halogen oder OH-Substituenten, ist;

RO

ist;

R10 Halogen ist;

R -C(=O)ORP oder C,_,-Alkyl, substituiert mit 0-1 R12 und 0-1 R13 ist;

R12 ist Halogen, -C(=O)OR? oder C,_,-Alkyl, substituiert mit 0-3 Halogen oder OH-Substituenten;

R13 -ORP, -NR2R2, -OC(=0)NR2R?, oder -8(=0),R%;

Ra H, C4_5 -Alkyl, substituiert mit 0-4 R® , -(CH,),-Phenyl, substituiert mit 0-4 R® oder - (CH,),-Heterocyclyl,
substituiert mit 0-4 R® , oder R2 und R2 zusammen mit dem Stickstoffatom, an das sie beide gebunden sind, ein
Heterocyclyl, substituiert mit 0-4 Re¢, bilden;

RP H, C,.5-Alkyl, substituiert mit 0-4 R®, -(CH,),-Phenyl, substituiert mit 0-4 R®, oder - (CH,),-Heterocyclyl,
substituiert mit 0-4 R, ist;

Re C4_5 Alkyl, substituiert mit 0-4 R®, ist;

Re Halogen, CN, =0, C,_s-Alkyl ist und

n null, 1 oder 2 ist.

5. Verbindung nach Anspruch 4 oder ein pharmazeutisch annehmbares Salz davon, worin:

R4 F oder CFj ist;
R6 CF, Cyclopropyl, Phenyl oder
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J‘JH@N

ist;
R8 -OC,_4-Alkyl, substituiert mit 0-2 OH-Substituenten, ist;
RO
R10
R11
ist,
R10 F ist;

R -C(=0)ORP oder

r\;:( R12
he

ist;

R12 Halogen, -C(=0O)ORP oder CFj ist;

R13 -OH oder -OC(=0)NR2Ra ist;

R@ H, C,_4-Alkyl, C4_ ¢-Cycloalkyl oder Phenyl ist; und
RP H oder C4_3-Alkyl ist.

6. Verbindung nach Anspruch 2 oder ein pharmazeutisch annehmbares Salz davon, worin:

ist;

o
(R%o.2

(R%)o-2

8
(Rg) g R8 j‘_rf R Ra
LT o LIS
R =N Rer=N g 0

)

(R%o1 N _ s /n8
R'® (R%0-1 oder

R4 Halogen oder C4_4-Alkyl, substituiert mit 0-4 Halogen, ist;

R6 C,_4-Alkyl, substituiert mit 0-3 R8a, C; s-Cycloalkyl, Phenyl, substituiert mit 0-3 R4, oder 5- bis 6-gliedriges
Heterocyclyl, umfassend 1-3 Heteroatome, ausgewahlt aus O, S und N, ist;

R%a Halogen ist;

R7 H ist;

R8 -OC,_4-Alkyl, substituiert mit 0-5 Halogen oder OH-Substituenten, ist;

R9 Halogen, CN, C4_4-Alkyl, substituiert mit 0-3 R0, oder Phenyl, substituiert mit 0-3 R0 und 0-2 R™, ist;
R10 Halogen, CN oder C4_4-Alkyl ist;

R -C(=0)ORP ist;

R16H, C_4-Alkyl, substituiert mit 0-4 R162, oder Phenyl, substituiert mit 0-4 R162, ist; R16a Halogen, -ORP, -C(=0)
OR® oder -S(=0) R, ist;
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RP H oder C4_4-Alkyl ist und
RC C;_5-Alkyl ist.

Verbindung nach Anspruch 2 oder ein pharmazeutisch annehmbares Salz davon, worin:

ist;

Py
(R®0.2
(R%0.2
N N /R16 O
VN
N
R9),. R®)
\ (R%)o-2 (R¥q.4
(R%)0- , (R%.4 oder R

R4 Halogen oder C,.4-Alkyl, substituiert mit 0-4 Halogensubstituenten, ist;

R6 C,_4-Alkyl, substituiert mit 0-3 R6a, C, o-Cycloalkyl, Phenyl, substituiert mit 0-3 R4, oder 5- bis 6-gliedriges

Heterocyclyl, umfassend 1-3 Heteroatome, ausgewahlt aus O, S und N, ist;
R7 H ist;

R8 -OC,_4-Alkyl, substituiert mit 0-5 Halogen oder OH-Substituenten, ist;
R9 Halogen, CN oder C4_4-Alkyl, substituiert mit 0-3 R0, ist;

R10 Halogen ist;

(R®)o.4

(R%)o-1

R16 H, C,_4-Alkyl, substituiert mit 0-4 R162 oder Aryl, substituiert mit 0-4 R162 jst; und

R16a Halogen, C4_4-Alkyl oder C(=O)OR1b ist.

Verbindung nach Anspruch 2 oder ein pharmazeutisch annehmbares Salz davon, worin:

ist;

=

(R®q.2

(Ro)o-1

(R%)o.1 . (R0 . (R%0

R4 Halogen oder C,.4-Alkyl, substituiert mit 0-4 Halogensubstituenten, ist;
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R8 C,_4-Alkyl, substituiert mit 0-3 R8a, C; s-Cycloalkyl, Phenyl, substituiert mit 0-3 R4, oder 5- bis 6-gliedriges
Heterocyclyl, umfassend 1-3 Heteroatome, ausgewahlt aus O, S und N, ist;

R7 H ist;

R8 -OC,_4-Alkyl, substituiert mit 0-5 Halogen oder OH-Substituenten, ist;

R9 Halogen oder CN ist;

R16 H, Cy_4-Alkyl, -S(=0),R¢ oder C,_4-Alkyl, substituiert mit 0-4 R162, ist; und

R16a Halogen, C_4-Alkyl, -OH, OC,_3-Alkyl oder -S(=0),C1.3-Alkyl ist.

9. Verbindung nach Anspruch 2 oder ein pharmazeutisch annehmbares Salz davon, worin:

o

(R%)o.2

20

25

30

ist;

R4 Halogen oder C,.4-Alkyl, substituiert mit 0-4 Halogensubstituenten, ist;

R6 C.4-Alkyl, substituiert mit 0-3 R6a, C,_6-Cycloalkyl, Phenyl, substituiert mit 0-3 R4, oder 5- bis 6-gliedriges
Heterocyclyl, umfassend 1-3 Heteroatome, ausgewahlt aus O, S und N, ist;

R7 H ist;

R8 -OC,_4-Alkyl, substituiert mit 0-5 Halogen oder OH-Substituenten, ist;

40

45

50

55

R9 Halogen oder CN ist;

R16 H oder C4_4-Alkyl, substituiert mit 0-4 R'62, ist; und

R16a Halogen ist.

10. Verbindung nach Anspruch 3 mit der Formel (IV):

R7
R6
\\ H R4
N
O R®
0 NH
(R%)o.-1
R9
(Iv)
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oder ein pharmazeutisch annehmbares Salz davon, worin:

R8 (R®)g-1 (R%)o.1
(R%)o-1 J \N 4 \

ist;

R4 F oder CFj ist;

R6 C, 5-Cycloalkyl ist;

R7 H ist;

R8 -OC,_5-Alkyl ist;

R? -C(=0)ORP, -C(=0)NR'7R17, C, 5-Alkyl substituiert mit 0-1 R,

N=
R11
OI (R"o-1
10-1
(R,
oder
N=—
! (R")q.1
O /7
0
(R1%02
ist;

R10 Halogen, CN, C4_4-Alkyl, oder -OH ist;

R -ORP, -C(=0)ORP, -C(=O)NRaR®, C,_5-Alkyl, substituiert mit 0-1 R'3, oder C5 4 - Cycloalkyl, substituiert mit
0-5 Re, ist;

R13 -OH ist;

R17 H oder C4_,-Alkyl, substituiert mit 0-3 R0 und 0-2 R™, ist oder R'7 und R'7 zusammen mit dem Stickstoff-
atom, an das sie beide gebunden sind,

5\5{,\, (R"%)0.1 jj{N (R,

(Mo

0-1
bilden;

Ra H oder C,_3-Alkyl ist;

RP H, C4_3 Alkyl, substituiert mit 0-5 Re oder -(CH,),_4-C5_g-Cycloalkyl, substituiert mit 0-5 Re, ist und
Re Halogen, CN, =0, C(=0)OH, C,_g-Alkyl, CH,OH oder -S(=0),C,_3-Alkyl ist.

11. Verbindung nach Anspruch 1 mit der Formel (V):
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V)
oder ein pharmazeutisch annehmbares Salz davon, worin:

R3 C,_4-Alkyl, substituiert mit 0-3 R4, -(CHRY),-C5_s-Carbocyclyl, substituiert mit 0-3 R4, ist;

R4 Halogen CN oder C,_4-Alkyl, substituiert mit 0-5 Halogensubstituenten, ist;

R6Halogen, C4_4-Alkyl, substituiert mit 0-3 Ra, C, s-Cycloalkyl, oder 5- bis 6-gliedriges Heterocyclyl, umfassend
1-3 Heteroatome, ausgewahlit aus O, S und N, und substituiert mit 0-5 R4, ist;

R6a Halogen ist;

R7 H ist;

R8 -OC,_5-Alkyl ist;

“@ @ b

N= N=
; A T D (T
o’ | \S ) \s 1041 1.2
, ’ . —p 10
9 (R (R")g.1 1o/§' RM 10 %\R‘H 10 0 (R
R 0-1 . (R)o2 (R7)o4 (R™)o-2 (R o1 (RMo2 | 02

ist;

R10 Halogen, CN, C4_4-Alkyl, oder -OH ist;

RM C,.3-Alkyl, substituiert mit 0-3 R'2 und 0-2 R'3, CN oder ORDY, ist;
R12 Halogen ist;

R13 -ORP oder C; g-Carbocyclyl ist;

R4 Halogen, CN oder C4_4-Alkyl, substituiert mit 0-3 Halogen, ist;

RP H oder C.3-Alkyl, substituiert mit 0-5 R®, ist;

Rd H oder C,_4-Alkyl ist;

Re Halogen oder OH ist und

n null oder 1 ist.

12. Verbindung nach Anspruch 1 mit der Formel (VI):
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NH  o— (R®)o.4

R9
(V1)
oder ein pharmazeutisch annehmbares Salz davon, worin:

R3 C4.4-Alkyl, substituiert mit 0-3 R4, -(CHRY), -C5_g-Carbocyclyl, substituiert mit 0-3 R4, ist;
R4 Halogen CN oder C4_4-Alkyl, substituiert mit 0-5 Halogensubstituenten, ist;

R6 Halogen, C4_4-Alkyl, substituiert mit 0-3 R®2, C 5-Cycloalkyl, oder 5- bis 6-gliedriges Heterocyclyl, umfassend

1-3 Heteroatome, ausgewahlt aus O, S und N, und substituiert mit 0-5 R4, ist;
R6a Halogen oder -OH ist;

R7 H ist;

R8 -OC,_5-Alkyl ist;

RO

N / “c» / v TN RN N
! o]
fo} o1

A,’ DV\ { 0 (R,

R".
R1%.4 B0t (R0, (R")o1,(R1°)o-2 RMor RO, 02

b N -
"< /=< m /(R‘%z :<N /\

Na N
\<_ F~(R"%.q \;_Q'“ N\\/\\\g A

R11 _ R10 i R11 i R11
( Jo-r | (RT)o4 (RM)ou1 ( )0-10der

ist;

r'0 Halogen, CN, C,_4-Alkyl, oder -OH;

RM C,_3-Alkyl, substituiert mit 0-3 R12 und 0-2 R'3, CN oder ORP ist;

R12 Halogen ist;

R13 -ORP oder C4_ g-Carbocyclyl ist;

R4 Halogen, CN oder C4_4-Alkyl, substituiert mit 0-3 Halogensubstituenten, ist;
RP H oder C,.3-Alkyl, substituiert mit 0-5 R® ist;

Rd H oder C4_4-Alkyl ist;

Re Halogen oder OH ist und

n null oder 1 ist.

13. Verbindung nach Anspruch 1 mit der Formel (VII):
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6
Lﬁ(”\“
@AR%

(R%o2

(Vi)

oder ein pharmazeutisch annehmbares Salz davon, worin:

ist;

ﬁ_,\r"“r O/\/(R8)0 2
R (R®)o.1
04 7 LT\ ~(R%4
_N Z% M
(R%q.2 R® oder (R®)q.1

3 -(CHRY),-C5_4o-Carbocyclyl, substituiert mit 0-5 R%, ist;
R4 Halogen, CN, C,-4-Alkyl, substituiert mit 0-5 Halogen oder -OH, -OC,_,-Alkyl, substituiert mit 0-5 Halo-
gensubstituenten, oder -S(=O)pR°, ist;
R6 C,_4-Alkyl, substituiert mit 0-3 R6a, oder C; g-Cycloalkyl substituiert mit 0-5 R4, ist; R62 Halogen ist;
R7 H ist;
R8 C4_3-Alkyl oder -OC4_s-Alkyl ist;
R9-C(=0)NR'7R17, C4 s-Carbocyclyl, substituiert mit 0-3 R'0und 0-2 R, oder 5- bis 12-gliedriges Heterocyclyl,
umfassend 1-5 Heteroatome, ausgewahlt aus O, S(=0),, N und NR™a und substituiert mit 0-3 R10 und 0-2 R1,
ist;
R10 Halogen, CN, C4_4-Alkyl, =O, -OH oder -OC,_4-Alkyl ist;
R C,_4-Alkyl, substituiert mit 0-5 R12 und 0-2 R3, -8(=0),R¢, C;4-Cycloalkyl, substituiert mit 0-5 R®, ist;
RMaH, C,_4-Alkyl, substituiert mit 0-4 R110, -C(=O)RP, -C(=0)ORP, -C(=O)NR2R2, C5 c-Cycloalkyl, substituiert
mit 0-5 Re, Aryl, substituiert mit 0-5 Re, 4- bis 6-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome, ausgewahit
aus O, §(=0),, N und NR15, und substituiert mit 0-5 Re, ist;
R Halogen, -OH, -C(=0)OH, -C(=0)OC,_4-Alkyl oder Aryl ist;
R12 Halogen, -C(=0)ORP, C,_4-Alkyl, substituiert mit 0-3 Halogen oder -OH oder C5 -Cycloalkyl, ist;
R13 -ORP, -NRaR2, -OC(=0)NR2Ra ist;
R14 Halogen ist;
R17Hoder C,_4-Alkyl, substituiert mit 0-3 R'0und 0-2 R"" ist oder R'7 und R17 zusammen mit dem Stickstoffatom,
an das sie beide gebunden sind, ein 3- bis 9-gliedriges Heterocyclyl, umfassend 1-5 Heteroatome, ausgewahit
aus O, §(=0),, N, und NR"3, und substituiert mit 0-3 R10 und 0-2 R™, bilden;
RaH, C,_g-Alkyl, substituiert mit 0-5 R®, C5_45-Carbocyclyl, substituiert mit 0-5 R®, ist oder R und R? zusammen
mit dem Stickstoffatom, an das sie beide gebunden sind, ein Heterocyclyl, substituiert mit 0-5 R®, bilden;
RP H oder C.4-Alkyl, substituiert mit 0-5 R®, ist;
Re C4_4-Alkyl ist;
Rd H oder C,_s-Alkyl ist;
Re Halogen, CN, NO,, =0, C,_s-Alkyl, substituiert mit 0-5 R9, C5 5-Cycloalkyl oder - S(=O)pr, ist;
RfH, Cy_g-Alkyl ist,
R9 Halogen, CN, -OH oder C,_g-Alkyl ist;
n null oder 1 ist und
p null, 1 oder 2 ist.
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14. Verbindung nach Anspruch 13 oder ein pharmazeutisch annehmbares Salz davon, worin:

15.

16.

17.

18.

19.

R3 -CHRY-C 4 -Cycloalkyl, substituiert mit 0-2 R4, oder Phenyl, substituiert mit 0-2 R4, ist;

R4 F, CH; oder CFj ist;

R6 C,_4-Alkyl, substituiert mit 0-3 Halogen, oder C; 5-Cycloalkyl, substituiert mit 0-3 Halogensubstituenten, ist;
R7 H ist;

R8 -OCH, ist;

R9 -C(=O)NR'7R17,

)
A N__
VLLL \ N N= i (R')
( N ! R')o. 0 o1
0o g ) 0-1

R", (R"%0-2 . (R0 . (R _oder (R"o.2

ist;

R10 Halogen ist;

RM C,_4-Alkyl, substituiert mit 0-3 R12 und 0-2 R'3, -8(=0),R® oder Cj ¢-Cycloalkyl, substituiert mit 0-3 R®, ist;
R'a H oder C4_4-Alkyl, substituiert mit 0-3 R11b, ist;

R11b -OH ist;

R12 C,_4-Alkyl, substituiert mit 0-3 Halogensubstituenten, ist;

R13 -OC(=0O)NR2Ra ist;

R4 Halogen ist;

R17 H oder C4_4-Alkyl, substituiert mit 0-2 R10 und 0-2 R, ist oder R'7 und R'7 zusammen mit dem Stickstoff-
atom, an das sie beide gebunden sind, ein 3- bis 9-gliedriges Heterocyclyl, umfassend 1-4 Heteroatome,
ausgewahlt aus O, S(=0),, N und NR™a, und substituiert mit 0-2 R'0 und 0-2 R, bilden;

R&H, C4_4-Alkyl, substituiert mit 0-4 R®, C5_4,-Carbocyclyl, substituiert mit 0- R®, ist oder R und R& zusammen mit
dem Stickstoffatom, an das sie beide gebunden sind, ein Heterocyclyl, substituiert mit 0-4 R®, bilden;

RP H oder C4_3-Alkyl ist;

Re C4_5-Alkyl ist;

Rd H oder C,_s-Alkyl ist;

Re C4_4-Alkyl, C5-Cycloalkyl oder -S(=0) R ist;

Rf C4_4-Alkyl ist;

n null oder 1 ist und

p null, 1 oder 2 ist.

Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der Anspriche 1 bis 14 oder ein
pharmazeutisch annehmbares Salz davon und einen pharmazeutisch annehmbaren Trager.

Verbindung nach einem der Anspriiche 1 bis 14 oder eine pharmazeutische Zusammensetzung nach Anspruch 15
zur Verwendung in Therapie.

Verbindung nach einem der Anspriiche 1 bis 14 oder eine pharmazeutische Zusammensetzung nach Anspruch 15
zur Verwendung bei der Behandlung einer Krankheit, ausgewahlt aus der Gruppe, bestehend aus Angina pectoris,
instabiler Angina, Myokardinfarkt, Herzinsuffizienz, akuter Koronarerkrankung, akuter Herzinsuffizienz, chronischer
Herzinsuffizienz und kardialer iatrogener Schadigung.

Verbindung oder Zusammensetzung zur Verwendung nach Anspruch 17, wobei die Krankheit Herzinsuffizienz ist.

Verbindung nach einem der Anspriiche 1 bis 14 oder eine pharmazeutische Zusammensetzung nach Anspruch 15
zur Verwendung bei der Behandlung von Fibrose.
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Revendications

1.

Composé de formule (1) :

(R%.2
(M

ou sel pharmaceutiquement acceptable de celui-ci, ou :

L est-O- ou -NH-;

le cycle A est un hétérocyclyle de 5 a 15 chainons comprenant 1 a 5 hétéroatomes choisis parmi O, S(=O)p, N et
NR16 :

R est un C,_; alkyle substitué par 1 substituant aryle ou C4_¢ cycloalkyle ;

R2 est H ; ou R' et R2 pris ensemble représentent =CR6R7, oll « = » est une liaison double ; ou R! et R?2
conjointement avec 'atome de carbone auquelils sont tous les deux liés forment un dioxolanyle substitué par 0 ou
1 substituant aryle ;

R3 est un C,_g alkyle substitué par 0 & 5 R4, un -(CR9R9),-C5 4, carbocyclyle substitué par 0 & 5 R4 ou un
-(CRIRd),-hétérocyclyle de 3 & 12 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=0),,, N, NR42 et
substitué par 0 & 5 R4 ;

R4estun halo, CN, -OH, SFsg, S(=O)pRC, un C,_, alkyle substitué par 0 & 5 substituants halo, -OHou-OC,_, alkyle,
un -OC,_4 alkyle substitué par 0 & 5 substituants halo, un -(CRIRY), -C_4, carbocyclyle substitué par 0 a 5 R¢ ou
un -(CRIRY) -hétérocyclyle de 4 a 9 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=O)p, N et
NR4a ;

R4a est H, un C4_4 alkyle ou -S(=0),CF3 ;

R5estH, un halo, -OH, un C,_4 alkyle substitué par 0 a 5 substituants halo ou un - OC,_4 alkyle substitué par0 a5
substituants halo ;

R6 est H, un halo, CN, un C,_; alkyle substitué par 0 & 3 R6a, un C,,_; alcényle substitué par 0 a 3 R%2, un C,
alcynyle substitué par 0 a 3 Ra, -C(=0)OR®P, -CONR®PR6b, un -(CH,),,-C5_1, carbocyclyle substitué par0a 5 R4
ou un hétérocyclyle de 3 a 12 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=0),, N ou NR4a et
substitué par 0 a 5 R4 ;

R6a est un halo, -OH, un -OC,_4 alkyle, un C,_4 alkyle, un aryle ou un C5¢ cycloalkyle substitué par 0 a 4
substituants halo ;

R6b est H, un C,.4 alkyle substitue par 0 ou 1 aryle ou un C4 g cycloalkyle substitué par 0 a 4 substituants halo ;
R” est H ou un C4_4 alkyle ;

R8 est =0, un C4_4 alkyle ou un -OC,_4 alkyle substitué par 0 & 5 substituants halo, - OH, -OC,_4 alkyle, C5 4
cycloalkyle, aryle ou hétérocyclyle de 3 a 6 chainons ;

R® est un halo, CN, -C(=0)OR?, -C(=O)NR'7R'7, un C,_ g alkyle substitué¢ par 0 a4 R0 et0a 2 R, un C,¢
alcényle substitué par 0 a2 R19et 0 a2 R, un C,_g alcynyle substitué par0a 2 R10et0a 2 R, un-(A)g.4-C4.6
carbocyclyle substitué par0a3R10et0a 2R, un-(A)y_4-Cg._g Spirocycloalkyle substitué par0a2R10et0 a2 R
ou un -(A)y_4-hétérocyclyle de 3 & 12 chainons comprenant 1 a 5 hétéroatomes choisis parmi O, S(=O)p, N et
NR1a et substitué par 0 8 3 R10et0 a2 R ;

A est -O-, -S-, -CH,0- ou -OCH,- ;

R10 est un halo, CN, un C,_4 alkyle, =O, -OH ou un -OC,_4 alkyle ;

RM est un C,_4 alkyle substitué par 0 & 5 R2 et 0 a 2 R13, -ORP, -NRaR?, - NRaC(=0)RP, -NRaC(=0)OR,
-NRaC(=O)NR@R?, -NRaS(=0),R¢, -C(=O)RP, -C(=0)ORP, -C(=O)NReRa, -C(=O)NRa§(=0)R¢, -OC(=0O)Rb,
-S(=O)pR°, -S(=O)pNRaRa, un C5 g carbocyclyle substitué par 0 a 5 R®, un aryle substitué par 0 a 5 R®, un
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hétérocyclyle de 3 a 12 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=O)p, N et NR'S et substitué
parOa5Re;

RMa est H, un C,_4 alkyle substitué par 0 a 4 R1°, C(=O)RP, -C(=0)ORP, - C(=O)NR2R?, un C5_ 4 cycloalkyle
substitué par 0 a 5 R®, un aryle substitué par 0 a 5 R®, un hétérocyclyle de 4 a 6 chainons comprenant 1 a 4
hétéroatomes choisis parmi O, S(=0),, N et NR? et substitué par 0 & 5 R®;

R0 est un halo, -OH, -C(=0)OH, un -C(=0)OC,_4 alkyle ou un aryle ;

R12est un halo, -C(=0)ORP, -C(=O)NR2Ra, -C(=0)NRaOR®, un C,_4 alkyle substitué par 0 a 3 substituants halo
ou -OH ou un C4 g cycloalkyle ;

R13 est-ORP, -NRaR2, -NRaC(=0)RP, -NRaC(=0)ORP, -NRaC(=0)NR2R?, - NRaS(=0),R¢, -NRaS(=0),NRaRa,
-OC(=0O)NRaRa, -OC(=0O)NRa0RP, -5(=0),NRaR?, - 5(=0),R¢, un-(CH,),-C5_4o carbocyclyle substitué par0 a3
R® ou un-(CH,),-hétérocyclyle de 3 &4 12 chainons comprenant 1 & 4 hétéroatomes choisis parmi O, S(=O)p etN
et substitué par 0 a 3 R®;

R4 est un halo, CN, un C,_4 alkyle substitué par 0 & 3 substituants halo, un -OC,_4 alkyle substitué par 0 & 3
substituants halo, -(CH,),,-NR@R#, un -(CH,),-aryle substitué par 0 4 3 R®, un-O-aryle substitué par0a 3R€ouun
-(CH,)n-hétérocyclyle de 3 a 12 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=0), et N et
substitué par 0 a 3 R¢;

R'4a est H, un -C(=0)C4_4 alkyle ou un C,_5 alkyle substitué par 0 a 3 substituants -Si(C,_ alkyle); ou aryles
substitués par 0 a 2 substituants halo ;

R15 est H, un C4_4 alkyle ou un aryle ;

R16 est H, -C(=0)RP, -C(=0)OR?, -C(=0)NR@R?, -§(=0),R®, un C,_4 alkyle substitué par 0 & 4 R162 ou un aryle
substitué par 0 &4 4 R16a ;

R16a est un halo, un C,_4 alkyle, OR®, -C(=O)ORP ou -8(=0),R°;

R17 estHou un C4_, alkyle substitué par0 a3R10et0a2 R ; ou R'7 et R'7 conjointement avec I'atome d’azote
auquel ils sont tous les deux liés forment un hétérocyclyle de 3 a 12 chainons comprenant 1 a 5 hétéroatomes
choisis parmi O, $(=0),,, N et NR'1a et substitué par 0 8 3 R0 et 0 2 2 R™ ;

R@ est H, un C,_g alkyle substitué par 0 & 5 R®, un C,_g alcényle substitué par 0 & 5 R®, un C,_g alcynyle substitué
par0a5Re,un-(CH,),-C5_4o carbocyclyle substitué par 0 4 5 R® ou un -(CH,),-hétérocyclyle de 3 & 12 chainons
comprenant 1 a 5 hétéroatomes choisis parmi O, S(=O)p et N et substitué par 0 a 5 R®; ou R? et R@ conjointement
avecl’atome d’azote auquel ils sonttous les deux liés forment un hétérocyclyle de 3 a 12 chainons comprenant1a
5 hétéroatomes choisis parmi O, S(=O)p et N et substitué par0 a 5 R¢;

RPestH, un C,_¢ alkyle substitué par 0 & 5 Re, un C,_g alcényle substitué par 0 a 5 Re, un C,_g alcynyle substitué
par0a5Re,un-(CH,),-C5_4o carbocyclyle substitué par 0 & 5 R® ou un -(CH,),-hétérocyclyle de 3 & 12 chainons
comprenant 1 a 5 hétéroatomes choisis parmi O, S(=O)p et N et substitué par0 a 5 R¢;

Reestun C4_galkyle substitué par0a 5 Re®, un C,_g alcényle substitué par 045 R®, un C,_g alcynyle substitué par 0
a5Re,un C4 g carbocyclyle ou un hétérocyclyle de 3 a 12 chainons comprenant 1 & 5 hétéroatomes choisis parmi
O, S(=0), etN;

Rd est H, un C4_4 alkyle ou un Cs g cycloalkyle ;

Re estun halo, CN, NO,, =0, un C,_g alkyle substitué par 0 a4 5R9, un C,_g alcényle substitué par0a5R9,un C, ¢
alcynyle substitué par0a5R9, un-(CH,),-C5_4o carbocyclyle substitué par 04 5 R9, un -(CH,),,-hétérocyclyle de 3
a12chainons comprenant 1 a5 hétéroatomes choisis parmi O, S(=O)p etN etsubstitué par0a5R9,-(CH,),ORf, -
C(=0)ORf, -C(=0)NRRf, -NRfC(=0)Rf, -S(=O)pr, —S(=O)pNRfRf, —NRfS(=O)pr, - NRfC(=0)ORf, -OC(=0)
NRfRf ou -(CH,),NR'Rf;

RfestH, un C,_ alkyle, un C5 4 cycloalkyle, un aryle ou un hétérocyclyle ; ou Rf et Rf conjointement avec I'atome
d’azote auquel ils sont tous les deux liés forment un hétérocyclyle ;

R9 est un halo, CN, -OH, un C,_g alkyle, un C5 g cycloalkyle ou un aryle ;

n vaut zéro, 1,2 0u 3 ; et

p vaut zéro, 1 ou 2.

2. Composé selon la revendication 1, présentant la formule (I1) :

198



10

15

20

25

30

35

40

45

50

55

EP 4 423 068 B1

R7
R6
\ H (R*)04
N
NH ©
0]
(R8)o.2
(R%o.2

(1)

ou sel pharmaceutiquement acceptable de celui-ci, ou :

le cycle A estun hétérocyclyle de 5 a 12 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=O),, N et
NR16 :

R4estunhalo,un C,_4 alkyle substitué par 0 44 substituants halo, un-OC,_, alkyle substitué par 0 44 substituants
halo ou un -S(0O),C4_4 alkyle substitué par 0 a 4 substituants halo ;

R6 est un halo, un C,_; alkyle substitué par 0 & 3 R82, un C,_4 cycloalkyle substitué par 0 & 3 R4, un C5 4
cycloalcényle substitué par 0 a 3 R4, un Cq_4q aryle substitué par 0 & 3 R4 ou un hétérocyclyle de 4 a 6 chainons
comprenant 1 & 3 hétéroatomes choisis parmi O, S(=0),, N ou NR'4a et substitué par 0 & 3 R4 ;

R62 est un halo, -OH, un Cs cycloalkyle ou un aryle ;

R7 est H ou un C4_3 alkyle ;

R8 est =0 ou un -OC,_, alkyle substitué par 0 a 5 substituants halo, -OH, -OC,_, alkyle ou aryle ;

R9 est un halo, CN, -C(=0)OR®, -C(=0)NR'7R'7, un C,_; alkyle substitué¢ par 0 a3 R0 et0a 2 R", un C,;
alcényle substitué par 0 2 2 R0 et 0 a 2 R, un C,_; alcynyle substitué par 0 a8 2 R0 et 0 4 2 R™, un phényle
substitué par0a 3 R10et0a 2 R ou un hétérocyclyle de 3 & 12 chainons comprenant 1 & 5 hétéroatomes choisis
parmi O, §(=0), et substitué par 0 & 3 R10et0a2R";

R10 est un halo, CN, un C,_4 alkyle, -OH ou un -OC,_, alkyle ;

R estun C,_3alkyle substitué par 0ou 1 R12et0ou 1 R13,-ORP, -NRaR3, -C(=0)R®, -C(=0)OR?, -C(=0)NRaRg,
-C(=O)NRaS(=0),Re, -OC(=0)Rb, -S(=0)yR¢, -S(=0),NR?R®, un C5_ ¢ cycloalkyle substitué par 0 a 5 Re, un
hétérocyclyle de 4 a 6 chainons comprenant 1 a 4 hétéroatomes choisis parmi O, S(=O)p, N et NR'5 et substitué
parOa5Re;

R12 est un halo, -C(=0)OR?, -C(=O)NHR®? ou un C,_4 alkyle substitué par 0 & 3 substituants halo ou OH ;

R13 est -ORP, -NR2R?, -NRaC(=0)RP, -NRaC(=0)ORb, -NRa§(=0),R¢, - NR25(=0),NRaR?, -OC(=O)NR2R?,
-OC(=0)NRa0ORb, -S(=0),NR?R?@ ou -S(=O)pR¢ ;

R4 est un halo, CN, un C;_4 alkyle substitué par 0 & 3 substituants halo, un -OC,_4 alkyle substitué par 0 a 3
substituants halo ;

R14aestH, un C(=0)C,_, alkyle ou un C,_ alkyle substitué par 0 & 3 aryles substitués par 0 & 2 substituants halo ;
R16 est H, un C,_5 alkyle substitué par 0 & 4 R162 ou un aryle substitué par 0 & 4 R'6a ;

R16a est un halo, un C,_5 alkyle, OR®, C(=O)ORP ou -S(=0),R°;

R17 estH ou un C4_3 alkyle substitué par0 a3R10et 0a2 R ; ou R'7 et R'7 conjointement avec I'atome d’azote
auquel ils sont tous les deux liés forment un hétérocyclyle de 3 a 10 chainons comprenant 1 a 5 hétéroatomes
choisis parmi O, $(=0),, N et NR'1a et substitué par 02 3 R0 et 0 2 2 R™ ;

R@estH, un C,_s alkyle substitué par 0 & 5 R®, un C,_s alcényle substitué par 0 & 5 R®, un C,_s alcynyle substitué
par0a5Re,un-(CH,),-C5_4o carbocyclyle substitué par 0 4 5 R® ou un -(CH,),-hétérocyclyle de 3 & 10 chainons
comprenant 1 a 5 hétéroatomes choisis parmi O, S(=O)p et N et substitué par 0 a 5 R®; ou R? et R@ conjointement
avecl’atome d’azote auquelils sonttous les deux liés forment un hétérocyclyle de 3a 10 chainons comprenant 1 a
5 hétéroatomes choisis parmi O, S(=O)p et N et substitué par0 a 5 R¢;

RPestH, un C,_5 alkyle substitué par 0 a5 Re, un C,_g alcényle substitué par 0 a 5 Re, un C,_g alcynyle substitué
par0a5Re,un-(CH,),-C5_4o carbocyclyle substitué par 0 & 5 R® ou un -(CH,),-hétérocyclyle de 3 & 10 chainons
comprenant 1 a 5 hétéroatomes choisis parmi O, S(=O)p et N et substitué par0 a 5 R¢;

Reestun C4_salkyle substitué par0a 5 R®, un C,_g alcényle substitué par 04 5 R®, un C,_s alcynyle substitué par 0
a5Re,un C4 g carbocyclyle ou un hétérocyclyle de 3 a 10 chainons comprenant 1 & 5 hétéroatomes choisis parmi
O, S(=0), etN;
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Re est un halo, CN, =0, un C,_g alkyle substitué par 0 & 5 R9, un C,_g alcényle substitué par0 a 5 R9, un C,_¢
alcynyle substitué par 0 a 5 R9, un-(CH,),-C5_g carbocyclyle substitué par 0 a 5 R9, un-(CH,),-hétérocyclyle de 4
a6 chainons comprenant 1 a4 hétéroatomes choisis parmi O, S(=0), et N et substitué par0a 5 R9, -(CH,),ORf, -
C(=0)ORf, -C(=0)NRRf, -NRfC(=O)Rf, -S(=O)pr, -NRfC(=0)ORf, -OC(=O)NR'Rf ou - (CH,) NRRf;

RfestH, un C,_salkyle, un C4 g cycloalkyle ou un aryle ; ou Rf et R conjointement avec I'atome d’azote auquel ils
sont tous les deux liés forment un hétérocyclyle ;

R9 est un halo, CN, -OH, un C,_g alkyle, un C5 g cycloalkyle ou un aryle ;

n vaut zéro, 1,2 0ou 3 ; et

p vaut zéro, 1 ou 2.

3. Composé selon la revendication 2, présentant la formule () :

ou

est

R7
RG
\] H R4
o
0 NH

(R%o.2
(R%0-2
(I1D)
sel pharmaceutiquement acceptable de celui-ci, ou :
P
(R%)o.2
(R%)o-2
(R8)o. R8
| \ 1 N N (R® )m \
=N = N
(R%0-1 . S N\ a
(R%0.1 (R%1 (R )01 (R Jo-1
N%Rs %Rs P:\( "
)l\ N.~2N
Z -N \(
9 8
R® N LR N ou (R¥%.i

R4 est un halo ou un C,_3 alkyle substitué par 0 a 4 halo ;

R8 est un halo, un C_4 alkyle substitué par 0 & 3 R62, un C5 4 cycloalkyle, un phényle substitué par 0 a 3 R4, un
naphtyle ou un hétérocyclyle de 5 ou 6 chainons comprenant 1 a 3 hétéroatomes choisis parmi O, S et N ;
R6a est un halo, -OH ou un C,¢ cycloalkyle ;

R7 estH ;

R8 est un -OC,_4 alkyle substitué par 0 a 5 substituants halo ou OH ;

R® est un halo, CN, -C(=0)ORP, -C(=O)NR'7R'7, un C,_5 alkyle substitué par 0 a3 R0 et0a 2 R, un C,,
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alcynyle substitué par0a2R1%et0a2 R, un phényle substitué par0a3R10et0a 2 R ou un hétérocyclyle de 3
a9 chainons comprenant 1 & 5 hétéroatomes choisis parmi O, S(=0),, et substitué par 0 a3 R0 et0 a2 R" ;
R10 est un halo, CN, un C4_4 alkyle ou -OH ;

R est -ORP, -C(=0)ORP, -C(=0)NR2R2, un C,_5 alkyle substitué par 0 ou 1 R12 et 0 ou 1 R'3 ou un C54
cycloalkyle substitué par0 a 5 R¢;

R12 est un halo, -C(=O)OR® ou un C,_5 alkyle substitué par 0 & 3 substituants halo ou OH ;

R13 est -ORP, -NR2aRa, -NRaC(=0)RP, -NRaC(=0)ORP, -NRa§(=0),R¢, - OC(=O)NRaR?, -OC(=0)NRa20ORP ou
-S(=0)pR%;

R16 est H ou un C,_5 alkyle ;

R17 estHou un C4_, alkyle substitué par0 a3R10et 0a 2 R ; ou R'7 et R'7 conjointement avec I'atome d’azote
auquel ils sont tous les deux liés forment un hétérocyclyle de 3 a 10 chainons comprenant 1 a 5 hétéroatomes
choisis parmi O, $(=0),,, N et NR'12 et substitué par 02 3 R10et 0 2 2 R™ ;

R@ est H, un C_¢ alkyle substitué par 0 a 5 R®, un -(CH,),-phényle substitué par 0 & 5 R® ou un -(CH,),-
hétérocyclyle substitué par 0 a 5 R®; ou R2 et R2 conjointement avec 'atome d’azote auquel ils sont tous les deux
liés forment un hétérocyclyle substitué par 0 a 5 Re;

RPestH, un C4_g alkyle substitué par 0 & 5 Re, un -(CH,),.1-C5 g Cycloalkyle substitué par 0 a 5 R, un -(CH,)o_¢-
phényle substitué par 0 4 5 R® ou un -(CH,),-hétérocyclyle substitué par 0 4 5 R¢ ;

Re est un halo, CN, =0, C(=0)OH, un C,_g alkyle, -(CH,),,ORf ou -S(=O)pr;

Rfest H ou un C,_5 alkyle ; et

n vaut zéro, 1, 2 ou 3.

4. Composé selon la revendication 3, ou sel pharmaceutiquement acceptable de celui-ci, ou :

R4 est un halo ou un C,_4 alkyle substitué par0 a4 F ;

R8estun C,_alkyle substitué par 0 & 3 R82, un C5 ¢ cycloalkyle, un phényle ou un hétéroaryle de 5 ou 6 chainons
comprenant 1 a 3 hétéroatomes choisis parmi O, Set N ;

R62 est un halo ;

R7 estH;

R8 est un -OC,_3 alkyle substitué par 0 a 4 substituants halo ou OH ;

R est

R10 est un halo ;

R est -C(=0O)ORP ou un C,_, alkyle substitué par 0 ou 1 R12et 0 ou 1 R'3;

R12 est un halo, -C(=O)ORP ou un C4_, alkyle substitué par 0 & 3 substituants halo ou OH ;

R13 est -ORP, -NRaRa, -OC(=0)NRaRa ou -S(=0)pR%;

R@ est H, un C,_5 alkyle substitué par 0 a 4 R®, un -(CH,),-phényle substitué par 0 & 4 R® ou un -(CH,),-
hétérocyclyle substitué par 0 a 4 R¢; ou R et R2 conjointement avec I'atome d’azote auquel ils sont tous les deux
liés forment un hétérocyclyle substitué par 0 a4 Re ;

RP est H, un C,_5 alkyle substitué par 0 a 4 Re, un -(CH,),-phényle substitué¢ par 0 a 4 R® ou un -(CH,),-
hétérocyclyle substitué par 0 a 4 R® ;

Re est un C,_g5 alkyle substitué par 0 4 4 R®;

Re est un halo, CN, =O, un C, 5 alkyle ; et

n vaut zéro, 1 ou 2.

5. Composé selon la revendication 4, ou sel pharmaceutiquement acceptable de celui-ci, ou :

R4 est F ou CF5;
R6 est CF3, un cyclopropyle, un phényle ou
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EEN

R8 est un -OC,_4 alkyle substitué par 0 a 2 substituants OH ;
R9 est

2

R11

R10estF ;
R est -C(=0)ORP ou

R12 est un halo, -C(=O)OR® ou CFj ;

R13 est -OH ou -OC(=0O)NR@Ra ;

R@ est H, un C,_4 alkyle, un Cs g cycloalkyle ou un phényle ; et
RP est H ou un C,_5 alkyle.

S’J
(R®o.2

R8 R?

(R®0.1 _r,r" / S
N

/o E§N /N
=N Yo \N/ (R%o., —N

(R%0.1 (R®

2

R4 est un halo ou un C,_4 alkyle substitué par 0 a 4 halo ;

“R16 i (R®o.1

6. Composé selon la revendication 2, ou sel pharmaceutiquement acceptable de celui-ci, ou :

RB

L
E/? f‘: R®

u ;

R6 est un C,_4 alkyle substitué par 0 & 3 R, un C,_ 4 cycloalkyle, un phényle substitué par 0 & 3 R'* ou un
hétérocyclyle de 5 ou 6 chainons comprenant 1 a 3 hétéroatomes choisis parmi O, Set N ;

R62 est un halo ;
R7 estH ;

R8 est un -OC,_4 alkyle substitué par 0 & 5 substituants halo ou OH ;
R9 est un halo, CN, un C,_, alkyle substitué par 0 & 3 R0 ou un phényle substitué par0 a3 R0et0a 2 R";

R10 est un halo, CN ou un C,_4 alkyle ;
R est -C(=O)ORY ;

R16 est H, un C4_4 alkyle substitué par 0 & 4 R'%2 ou un phényle substitué par 0 a 4 R16a ;

R16a est un halo, -ORP, -C(=O)OR? ou -S(=0),R¢;
RP est H ou un C4_4 alkyle ; et
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Composé selon la revendication 2, ou sel pharmaceutiquement acceptable de celui-ci, ou :

est:

=

(R%.2

(R®)o.2

8@ %)o-2 g—m% 1

_(R%o.q

(R®)o.1

(R®q.4

R4 est un halo ou un C,_4 alkyle substitué par 0 & 4 substituants halo ;

R6 est un C,.4 alkyle substitué par 0 a 3 Réa un C,_ cycloalkyle, un phényle substitué par 0 a 3 R4 ou un

(R84

(R%).1

hétérocyclyle de 5 ou 6 chainons comprenant 1 a 3 hétéroatomes choisis parmi O, Set N ;

R7 estH ;

R8 est un -OC,_4 alkyle substitué par 0 & 5 substituants halo ou OH ;

R9 est un halo, CN ou un C,_4 alkyle substitué par 0 & 3 R10;

R10 est un halo ;

R16 est H, un C4_4 alkyle substitué par 0 a 4 R'62 ou un aryle substitué par 0 a 4 R16a; et
R16a est un halo, un C4_4 alkyle ou C(=O)OR.

Composé selon la revendication 2, ou sel pharmaceutiquement acceptable de celui-ci, ou :

est

(R®q.4

(Ro)o-1

, (R®o.1

PN

(R®)o.2

(R®)0.1

R4 est un halo ou un C,_4 alkyle substitué par 0 a 4 substituants halo ;

R6 est un C,_, alkyle substitué par 0 a 3 R, un C,_ ¢ cycloalkyle, un phényle substitué par 0 & 3 R'* ou un
hétérocyclyle de 5 ou 6 chainons comprenant 1 a 3 hétéroatomes choisis parmi O, Set N ;

R7 estH;
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R8 est un -OC,_4 alkyle substitué par 0 & 5 substituants halo ou OH ;

R® est un halo ou CN ;

R16 est H, un C4_4 alkyle, -S(=0),R° ou un C,_4 alkyle substitué par 0 & 4 R'62 ; et
R16a est un halo, un C4_4 alkyle, -OH, un OC_5 alkyle ou -8(=0),C1.3 alkyle.

9. Composé selon la revendication 2, ou sel pharmaceutiquement acceptable de celui-ci, ou :

R4 est un halo ou un C,_4 alkyle substitué par 0 a 4 substituants halo ;
R6 est un C,_, alkyle substitué par 0 a 3 R, un C,_ 4 cycloalkyle, un phényle substitué par 0 & 3 R'* ou un
hétérocyclyle de 5 ou 6 chainons comprenant 1 a 3 hétéroatomes choisis parmi O, S et N ;

R7 estH;

(R%o.2

R8 est un -OC,_4 alkyle substitué par 0 a 5 substituants halo ou OH ;

R® est un halo ou CN ;

R16 est H ou un C4_4 alkyle substitué par 0 a 4 R'62; et

R162 est un halo.

10. Composé selon la revendication 3, présentant la formule (IV) :

R7
RG
\\: H R4
;: ;R‘i
(6]
o NH

(R84

(V)

ou sel pharmaceutiquement acceptable de celui-ci, ou :

R4 estF ou CFj;

R6 est un C; 4 cycloalkyle ;
R7 estH ;

R8 est un -OC_5 alkyle ;

R9 est -C(=0)OR®, -C(=O)NR'7R'7, un C,_3 alkyle substitué par 0 ou 1 R™,
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N= 1 N=
S R0t N R0

10-1 /7
R10 ?0
R%2 oy (R™)o.2

R10 est un halo, CN, un C,_, alkyle ou -OH ;

RM est-ORP, -C(=0)OR®, -C(=0O)NR?R?, un C,_5 alkyle substitué par 0 ou 1 R'3 ou un C4 4 cycloalkyle substitué
parOa5Re;

R13 est -OH ;

R17 estH ou un C,_, alkyle substitué par0 a3 R0 et 0a 2R ; ou R'7 et R'7 conjointement avec I'atome d’azote
auquel ils sont tous les deux liés forment

(R4
(N 0-1

0-1

R@ est H ou un C,_3 alkyle ;
RP est H, un C,_5 alkyle substitué par 0 & 5 R® ou un -(CH,)y_4-C3.¢ cycloalkyle substitué par 0 a 5 Re ; et
Re est un halo, CN, =0, C(=0)OH, un C, g4 alkyle, -CH,OH ou un -S(=0),C,_5 alkyle.

11. Composé selon la revendication 1, présentant la formule (V) :

RG

\

(V)
ou sel pharmaceutiquement acceptable de celui-ci, ou :

R3 est un C_4 alkyle substitué par 0 a 3 R4, un -(CHRY),-C5_ 4 carbocyclyle substitué par 0 a 3 R4 ;

R4 est un halo, CN ou un C,_4 alkyle substitué par 0 a 5 substituants halo ;

R8 est un halo, un C,_4 alkyle substitué par 0 & 3 R%2, un C, 4 cycloalkyle ou un hétérocyclyle de 5 ou 6 chainons
comprenant 1 & 3 hétéroatomes choisis parmi O, S et N et substitué par 0 8 5 R4 ;

R62 est un halo ;

R7 estH;

R8 est un -OC,_5 alkyle ;

R est
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L “° N=
N 1 T (R")o-1
o) [ S 1 S 10-1
G0, (R™)g.q 1o/§'\ 11 1?%\ 1 10
(R™)o-1 . (R%)o2 (R0 (R™)g.2 (Rt (R™)o2

.

n

r‘:.)ljl /(R‘°)0_2

N= —
o N Na N
N Mo. N
&(Rw)m \;‘_\Z o2 \\;\})
(RMo1 (R4 (RMou1 R™Mo1 oy

R10 est un halo, CN, un C,_, alkyle ou -OH ;
R est un C,_5 alkyle substitué par 0 a3 R'2et 0 a 2 R13, CN ou ORP;

R'2 est un halo ;

R13 est -ORP ou un C5_ 4 carbocyclyle ;
R4 est un halo, CN ou un C,_, alkyle substitué par 0 & 3 halo ;
RP est H ou un C4_3 alkyle substitué par 0 a 5 Re ;

Rd est H ou un C4_4 alkyle ;
R¢ est un halo ou OH ; et
n vaut zéro ou 1.

12. Composé selon la revendication 1, présentant la formule (VI) :

R9
(V1)

ou sel pharmaceutiquement acceptable de celui-ci, ou :

“LLL

N==
! (R")o-1
h2
0 (R0

0-2

"

—

R%,.
~ N4( Jo-2

(R"M)o.4

R3 est un C_4 alkyle substitué par 0 a 3 R4, un -(CHRJ),-C5 4 carbocyclyle substitué par 0 a 3 R4 ;
R4 est un halo, CN ou un C,_4 alkyle substitué par 0 a 5 substituants halo ;

R6 est un halo, un C4_4 alkyle substitué par 0 a 3 R%2, un C,_g cycloalkyle ou un hétérocyclyle de 5 ou 6 chainons

comprenant 1 & 3 hétéroatomes choisis parmi O, S et N et substitué par 0 a 5 R4 ;

R62 est un halo ou -OH ;
R7 estH;

R8 est un -OC,_5 alkyle ;
R est
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3 b,

L N= N=
N = L RMor Ry,
— N= 0 0o 0-1
. 7\ A 10-1 h-2
o L.s S
R") AN SN 0 (R,
R™%.1 " T (R0 (R0 (R™)o.2 (R™o- Rz 02

. .
05"‘ Y /""‘< J\:;/'l Rz :?"' o
e g WA

1 10 11 5~ (R0
(R™o-1 | (RT)o 4 (R )01 (R )0—1

R10 est un halo, CN, un C,_, alkyle ou -OH ;

RM est un C,_5 alkyle substitué par 0 8 3 R12 et 0 a 2 R'3, CN ou ORP ;
R'2 est un halo ;

R13 est -ORP ou un C4 4 carbocyclyle ;

R4 est un halo, CN ou un C,_, alkyle substitué par 0 a 3 substituants halo ;
RP est H ou un C4_5 alkyle substitué par 0 a 5 Re ;

Rd est H ou un C,_4 alkyle ;

Re est un halo ou OH ; et

n vaut zéro ou 1.

13. Composé selon la revendication 1, présentant la formule (VII) :

R
L\\(N\RS
@(RB)M

(R%0.2
(VII)

ou sel pharmaceutiquement acceptable de celui-ci, ou :

ﬂ“'JJJ o/\/(Rs)o-z
. (R®)o.1
(R%)o.4 J \ LT\ (R0,
I W
9 9
(R®)o-2 est R ou (R%)o.1 :

R3 est un -(CHR9),-C5_4, carbocyclyle substitué par 0 a 5 R* ;

R4estunhalo, CN, un C,.4alkyle substitué par 0 a 5 halo ou-OH, un-OC,_, alkyle substitué par 0 & 5 substituants
halo ou -S(=0O),R¢;

R6 est un C;_4 alkyle substitué par 0 & 3 R% ou un C5 4 cycloalkyle substitué par 0 a 5 R4 ;
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Réa est un halo ;

R7 estH ;

R8 est un C,_3 alkyle ou un -OC,_5 alkyle ;

R9 est -C(=O)NR'7R17, un C4 4 carbocyclyle substitué par 0 a 3 R10 et 0 &2 2 R'" ou un hétérocyclyle de 5 a 12
chainons comprenant 1 & 5 hétéroatomes choisis parmi O, S(=O)p, N et NR'12 et substitué par 043 R10et 04 2
R :

R10 est un halo, CN, un C,_, alkyle, =O, -OH ou un -OC,_, alkyle ;

R estun C4_, alkyle substitué par 0 a 5 R12 et 0 4 2R3, -§(=0),R®, un C; 4 cycloalkyle substitué par 0 & 5 Re ;
RMa est H, un C4_4 alkyle substitué par 0 a 4 R, -C(=O)R®, -C(=O)OR®, - C(=O)NRaRa, un C5 4 cycloalkyle
substitué par 0 a 5 R®, un aryle substitué par 0 a 5 R®, un hétérocyclyle de 4 a 6 chainons comprenant 1 a 4
hétéroatomes choisis parmi O, S(=0),, N et NR? et substitué par 0 & 5 R®;

R0 est un halo, -OH, -C(=0)OH, un -C(=0)OC,_4 alkyle ou un aryle ;

R12 est un halo, -C(=O)OR®, un C,_4 alkyle substitué par 0 & 3 halo ou OH ou un C5 4 cycloalkyle ;

R13 est -ORP, -NRaR2, -OC(=0)NRaRa ;

R4 est un halo ;

R17 estH ou un C4_4 alkyle substitué par0 a3 R0et0a 2R ; ou R'7 et R'7 conjointement avec I'atome d’azote
auquel ils sont tous les deux liés forment un hétérocyclyle de 3 a 9 chainons comprenant 1 a 5 hétéroatomes
choisis parmi O, $(=0),,, N et NR112 et substitué par 02 3 R10et 0 2 2 R™ ;

R@ est H, un C,_¢ alkyle substitué par 0 4 5 R®, un C5_4, carbocyclyle substitué par 0 4 5 R® ; ou R@ et R
conjointement avec I'atome d’azote auquel ils sont tous les deux liés forment un hétérocyclyle substitué par0 a5
Re;

RP est H ou un C,_4 alkyle substitué par 0 a 5 R®;

Re est un C,_4 alkyle ;

Rd est H ou un C4_5 alkyle ;

Re est un halo, CN, NO,, =0, un C,_g alkyle substitué par 0 a 5 R9, un C_g cycloalkyle ou -S(=O)pRf ;

Rfest H, un C,_4 alkyle ;

R9 est un halo, CN, -OH ou un C, 4 alkyle ;

n vaut zéroou 1 ; et

p vaut zéro, 1 ou 2.

14. Composé selon la revendication 13, ou sel pharmaceutiquement acceptable de celui-ci, ou :

R3 est un -CHRI-C4 4 cycloalkyle substitué par 0 @ 2 R* ou un phényle substitué par 0 a 2 R4 ;

R4 est F, CH; ou CF5;

R6 est un C_4 alkyle substitué par 0 a 3 halo ou un C5 4 cycloalkyle substitué par 0 a 3 substituants halo ;
R7 estH;

R8 est -OCHj ;

R9 est -C(=O)NR'7R17,

,rr;”\,\(R'°)o-1 .

0 LN / (R4 ! (R")o-1
R1 ’\l’——__(R11)o-1 ‘) 0] ) o /(7,0_1
0o ) 0-1
\/\ 0'/ /-N o

11a
R".  R%2  RMer Rz R ;

R10 est un halo ;

R estun Cy_4 alkyle substitué par 02 3R2et 04 2R3, -§(=0) R ou un C; g cycloalkyle substitué par 0 & 3 R®;
R'a est H ou un C,_4 alkyle substitué par 0 & 3 R110;

R1b est -OH ;

R12 est un C,_4 alkyle substitué par 0 & 3 substituants halo ;

R13 est -OC(=O)NR?R ;

R14 est un halo ;

R17 estH ou un C,_4 alkyle substitué par0 a2 R10et 04 2R ; ou R'7 et R!7 conjointement avec I'atome d’azote
auquel ils sont tous les deux liés forment un hétérocyclyle de 3 a 9 chainons comprenant 1 a 4 hétéroatomes
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choisis parmi O, $(=0),,, N et NR'12 et substitué par 022 R10et 0 2 2 R™ ;

R@ est H, un C,_4 alkyle substitué par 0 & 4 R®, un Cs_4, carbocyclyle substitué par 0 4 4 R® ; ou R@ et R
conjointement avec I'atome d’azote auquel ils sont tous les deux liés forment un hétérocyclyle substitué par0 a 4
Re;

RP est H ou un C4_5 alkyle ;

R¢ est un C,_3 alkyle ;

Rd est H ou un C,_5 alkyle ;

Re est un C,_4 alkyle, un C5 4 cycloalkyle ou -S(=O)pRf ;

Rfest un C,_4 alkyle ;

n vaut zéroou 1 ; et

p vaut zéro, 1 ou 2.

Composition pharmaceutique comprenant un composé selon I'une quelconque des revendications 1 a 14, ou un sel
pharmaceutiquement acceptable de celui-ci, et un véhicule pharmaceutiquement acceptable.

Composé selon I'une quelconque des revendications 1 a 14, ou composition pharmaceutique selon la revendication
15, pour une utilisation en thérapie.

Composé selon I'une quelconque des revendications 1 a 14, ou composition pharmaceutique selon la revendication
15, pour une utilisation dans le traitement d’'une maladie choisie dans le groupe constitué par : angine de poitrine,
angor instable, infarctus du myocarde, insuffisance cardiaque, maladie coronarienne aiguég, insuffisance cardiaque
aigué, insuffisance cardiaque chronique et dommage iatrogénique cardiaque.

Composé ou composition pour une utilisation selon la revendication 17, ou la maladie est une insuffisance cardiaque.

Composé selon I'une quelconque des revendications 1 a 14, ou composition pharmaceutique selon la revendication
15, pour une utilisation dans le traitement d’une fibrose.
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